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1.1 Purpose and Roadmap

Purpose

This tutorial is designed to introduce you to the basic objects used by QAD Data Warehouse Designer. At
the end of the tutorial you will have built a simple dimensional analysis area of a data warehouse.

The tutorial will build the star-schema shown below. This star-schema comprises a central fact table,
fact_sales_detail, joined to four dimension tables. Data will be loaded from tables in another SQL Server
database, Oracle schema or DB2 schema.

In the process of creating this star-schema you will learn to create load, stage, fact and dimension tables.
You will also see how data flows from the data source, through the different tables enroute to its fact or
dimension table destination.

i File View Tools Window Help
0| o l=|l@|8 @-|8 ¢ d&aP|E,

== Builder # Scheduler

dim_order_date | dim_ship_date I

% %
\ /

fact_order_detail

dim_customer dim_product
g6 dB
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Tutorial Environment

This tutorial has been completed using Microsoft SQL Server. All of the features illustrated in this tutorial
are available in SQL Server, Oracle and DB2 (unless otherwise stated). Any differences in usage of QAD
Data Warehouse Designer between these databases are highlighted.

Tutorial Roadmap

This tutorial works through a number of steps. These steps and the relevant section within the chapter are
summarized below to assist in guiding you through the tutorial.

Step in Tutorial Section

Setup the WhereScape tool O The First Step

O Install QAD O Logging In

O Set-up tablespace defaults 0 Tablespace Defaults
O Set-up default prefixes for tables 00 Table Name Defaults
O Create connection (to data source) O Creating a Connection
Create and load the load tables for Loading Source Tables

O Customer

O Product

O Order_line

0 Order_header

O
O

Create (and update from load tables) the
following dimension tables

Dim_customer
Dim_product

Building Dimensions

O
d

Create dimensions for

Dim_order_date
Dim_ship_date

These are views on the dim_date table

Creating Dimension Views

O

O
O

Create the stage_sales_detail table

Create stage table using columns from
load_order_line and load_order_header
Specify join condition

Include links to the following dimensions
(dim_customer, dim_product,
dim_order_date, dim_ship_date)

Defining the Staging Table

Including Dimension Links

Create the fact_sales_detail table

Creating a Fact Table

View the WhereScape generated
documentation

Switching to Diagrammatic View
Producing Documentation

Questions? Visit community.gad.com
Comments? Go to goo.gl/MfwKHmM
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1.2 The First Step

The first step

To get started you need to follow the steps in the QAD Setup Administrator to create the required
environment. The basic steps in this process are:

Oracle and IBM DB2 data warehouse

1 Install the QAD product suite.

2 Create a database schema for the QAD metadata repository.
3 Install the QAD metadata repository.

SQL Server data warehouse
1 Install the QAD product suite onto a PC.
2 Use the Quick Start option in the Setup Administrator utility to load the metadata and repository.

Note: See the Installation and Administration Guide for these procedures. For Oracle this tutorial assumes
source data resides in the wtutorial schema and that the metadata has been loaded under the dssadm
schema which has select access to the tutorial tables. For SQL Server it assumes that the data warehouse
is in the WslWarehouse database and that the source data resides in the WslTutorial database. For DB2 it
assumes that the data warehouse is in the QAD Data Warehouse Designer schema.

You are now ready to log on (see "1.2.1 Logging In" on page 5) to the repository you have created.
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1.2.1 Logging In

Having completed the first step, and using QAD Data Warehouse Designer, you can now log on to the
repository you have created .

To log in:
1 Click QAD Data Warehouse Designer from the Start menu. The Access Control screen displays. See
sample screen below:

Repository Login

Version 6.5 by GAD Inc

QAD Bl Data Copyright 2012 .
- . T, Hioensed i OAD BEDWE Mernsl anid Jecing
- Warehouse Designer

mw WslWarehouse v

QAD QuickStart

._ | DEanesly Connect

2 For SQL Server, the Data Source, Database Login ID and Password are those required to logon to the
database server. If a trusted connection is being used enter dbo as the username and leave the
password blank. For Oracle the Database Login ID and Password are those of the user under which the
metadata repository has been loaded. See Switching Between Databases (see "1.2.2 Switching
Between Databases" on page 7) for details on logging into IBM DB2.

Note: The metadata repository and data warehouse tables must reside under the same schema for
Oracle and DB2. For SQL Server, the metadata repository and data warehouse tables must reside under
dbo.

3 The User Name is the name that will be associated with any procedures, tables, etc, and scheduled
jobs that are created from within QAD Data Warehouse Designer. Normally this would be your full
name.

4 Click Connect. The Builder screen displays.

Tutorial 1 Basic Star Schema Fact Table - 5
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Note: ODBC is the only supported connection method. This connection must have been established prior to
logon. Refer to the Installation and Administrator Guide if no such connection exists.

You are now ready to proceed to the next step where you define the Repository Defaults (see "1.3
Repository Defaults" on page 8).
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1.2.2 Switching Between Databases

The following sample logon screen shows the details entered for IBM DB2 for an operating system
authenticated connection:

Repository Login

QAD Bl Data et e |
- Licensed to GAD Bl DWD Manual and Testing
Warehouse Designer

DETWO -
|

CAD GuickStart

‘Help ‘Cancel Connect

For DB2, the Data Source, Database Login ID and Password as well as the Metadata Schema are those
required to logon to the database server

Note: A user name and password will be required if operating system authentication is not being used.

Note: Ignore the Metadata Schema field if connecting to an Oracle or SQL Server repository after
successfully connecting to DB2.

Tutorial 1 Basic Star Schema Fact Table - 7
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1.3 Repository Defaults

Before you begin to create the data warehouse, you can choose the defaults for the repository. You can
do this from the Tools menu, by either selecting Options or User Preferences. There is no need to change
the defaults for the tutorials.

1 From the Tools menu, select User Preferences.
Tools | Window Help
¥  Parameters
<, Search for String...

i+ Build Deployment Application...
List Loaded Deployment Applications

=  Import Metadata Objects...
I Version Objects...
Compile Procedures...

Define Re-Usable Transformations...

Database Functions 2
Build Micro5trategy Project...

Join Information Maintenance...

Data Type Mappings k
Language Options

Options

=

User Preferences
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2

In Common / Look And Feel / General, select Show Dimension Views as a Separate Object Type and

set to True. Click OK.

4 Common
4 ook And Feel
General
Diagrams
Code Generation
> Local Maming Conventions
Local Paths
Other
> Current Repository

User Preferences

] 4

r

Reset Look And Feel

Maximize on Startup

Show Dimensicon Views as a Separate Object Type
Show Window Tabs At Top

Show Scheduler Results in Color

Show Grid Lines in the Middle Pane

Show Grid Lines in the Results Pane

Show Grid Lines in the Reports Pane

Show Property Grid ltem Description
Show Property Grid Toolbar

Show Property Grid Inplace Buttons
Default Property Grid Sort Order

Display Property Grid Boolean as

Highlight Property Grid Changes
Minimurm displayed lines for MultiLine items
Mazximum displayed lines for MultiLine iterms

Show Code as Word Wrapped
Code Editor Font

Code Edit Background Celor
Code View Background Celor
Procedure Indent Size

Script Indent Size

Template Indent Size

Show Dimension Views as a Separate Object Type

False

- cIEN

L€ €||<€]| €

<

- Courier; -10pt
[ ] 255 255: 255
] 156; 186; 242

2

2
2

Display a new ohject group called Dimension Views where all view objects are stored. The default (FALSE) state is that views
are part of the dimension object group and are considered dimension views, You must exit and restart to see the impact of
this change. This setting is only relevant for the PC on which the setting is made. (i.e. it is not a global setting for the

renncitaned

You are now ready to proceed to the next step where you define the Tablespace (FileGroup) Defaults
(see "1.4 Tablespace (FileGroup) Defaults" on page 10)

Tutorial 1 Basic Star Schema Fact Table - 9
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1.4 Tablespace (FileGroup) Defaults

Before you begin to create the data warehouse, you can choose the defaults for the tablespaces
(filegroups for SQL Server). There is no need to change the defaults for this tutorial.

1 From the Tools menu, select Options.
Tools | Window Help
@ Parameters
“,  Search for String...

i Build Deployment Application...
List Loaded Deployment Applications
=&  |mport Metadata Objects...
i Version Objects...
Compile Procedures...

Define Re-Usable Transformations...

Database Functions 3
Build MicroStrategy Project...

Join Information Maintenance...

Data Type Mappings 2
Language Options

Options

=

LIser Preferences

10
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2

Click on Storage and make the appropriate tablespace/filegroup choice for each option. Click OK.

1Y

Repository Identification
Object Types
Global Maming Conventions
D55 Tables and Columns
Check-Out and Check-In
Code Generation
Storage

Index Type
Metadata Versioning
Documentation
Other

Prev Mext

Options

B 4

]

Load Table Filegroup
Load Table Index Filegroup

Stage Table Filegroup
Stage Table Index Filegroup

Dimensicn Table Filegroup

Dimension Table Index Filegroup

Kpi Fact Table Filegroup
Kpi Fact Table Index Filegroup

Fact Table Filegroup
Fact Table Index Filegroup

Aggregate Table Filegroup
Aggregate Table Index Filegroup

Data Store Table Filegroup
Data Store Table Index Filegroup

Normalized Table Filegroup
Mormalized Table Index Filegroup

- o EN

Cancel Help

Note: The default table space or filegroup for the user will be used if no settings are selected.

You are now ready to proceed to the next step where you define the Table Name Defaults (see "1.5

Table Name Defaults" on page 12).

Questions? Visit community.gad.com

Comments? Go to goo.gl/MfwKHmM
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1.5 Table Name Defaults

Before you begin to create the data warehouse, you can choose the defaults for the table names. There is
no need to change the defaults for this tutorial, and the examples given reflect the default naming
convention.

1 From the Tools menu, select User Preferences and then Local Naming Conventions. Alter the
defaults as required.

2 From the Tools menu, select Options and then Global Naming Conventions. Alter the defaults as
required.

3 If no changes are made, the default table names will be:
= Joad_ load tables with data copied from a source system
= stage_ tables for manipulating and transforming data prior to publishing
= dim_ dimension tables
= fact_ fact tables, detail, rollup and snapshot
" agg_  aggregate or summary tables built from fact tables
= olap_ Analysis Services Olap cubes built from stage or fact tables

You are now ready to proceed to the next step Creating a Connection (see "1.6 Creating a Connection”
on page 13).

12
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1.6 Creating a Connection

In order to populate the metadata repository, connections need to be made to the source data. There
must also be a connection to the data warehouse itself. This section describes how to make two new
connections.

Note: The following two connections should have been automatically created. They should however be
validated to ensure they are correct for the environment.

The first connection is to the source system. For Oracle this is the user within your Oracle database, for
SQL Server the database that contains the tutorial tables and for DB2 this is another schema within your
database.

The second connection will be to the data warehouse tables.

_”@\_ TIP: In order to utilize the drag and drop features there must always be a connection to the data
warehouse itself.

How to make a connection

1 Click on and highlight the Connection object group in the left pane. This selects the object group to
be worked on.

2 Select File|New, or right-click and select New Object. A dialog box displays with the Object Type
defaulted to Connection. Name your connection. In this instance type Tutorial(OLTP) and click ADD.

Add a New Metadata Object

Defing the Tvpe and Mame of the Mew Object.

Specific information for each object type is defined in subzequent screens.

Object Type: Conrection -

Object Narme: Tutorial{ OLTF)

ADD Cancel

3 A Properties dialog will display.

SQL Server:

If running a SQL Server data warehouse then proceed as follows.

In the Properties dialog, complete the details as below, and then select Update:

= The ODBC Data Source Name (DSN) is the ODBC connection which has been defined to connect to
the database. In this case the ODBC connection to the database that holds the tutorial tables.

= The Provider Name identifies the type of connection that SQL Server will make in the case of a
linked server. In this case it is not required as we are using tutorial tables in a SQL Server
database on the same server.

Tutorial 1 Basic Star Schema Fact Table - 13
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14

= The Database ID (SID) is the SQL Server database name of the database being connected to. In this

case the SID of the tutorial database.

= The Database Link Name is a SQL Server linked server link to connect from the data warehouse

database to the source system database.

Note: This link is only required if the source database is on a different server from the data warehouse

database. For the purposes of this tutorial, the database link ID is not required as the tutorial data is
usually loaded into a database on the same server as the metadata.

= The Extract User ID and Password are the username and password required to logon to the
tutorial database. If a trusted connection is being used then set the Extract User ID to "dbo".

= The Administrator User ID and Password are the administrator logon to the source location
(tutorial). These can be left blank for the tutorial.

= The New Table Default Load Type enables you to set the default load type at connection level for

ODBC and database connections. Set to Database link load.

The SSIS Connection String is a valid SSIS connection string that can be used to connect to the
data source or destination. The Reset button will attempt to construct a valid connection string

from the connection information supplied in the connection details consisting of the Database ID,

Database Link ID (Instance name), Provider Name, Extract User details. Leave this field blank.

= Data Type Mapping Set - XML files have been created to store mappings from one set of data types

to another. Setting this field to "(Default)" will cause Data Warehouse Designer to automatically

select the relevant mapping set; otherwise you can choose one of the standard mapping sets from
the drop-down list or create a hew one.

n)

| Properties

Notes

Connection Tutorial (OLTP)

= | A
oo | 24

4

Connection Type
Database Type
QODBC Data Source Name (DSN)
Data Warehouse Connection Indicator
a
Database ID
Database Link Name
Provider Name
a
Extract User ID
Extract User Password
Administrator User ID
Administrator User Password
4
MNew Table Default Load Type
5515 Connection String
Data Type Mapping 5et

Connection Name
Mame used to label the connection

Database
(local)
WelTutorial

False

WslTutorial

tuterial

i

Database link load

(Default)

Gar

€€ €

Help
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Oracle:
If running an Oracle data warehouse then proceed as follows.
In the Properties dialog, complete the details as below, and then select Update:

The ODBC Data Source Name is the ODBC connection which has been defined to connect to the
database. In this case the ODBC connection to the database that holds the tutorial tables.

The Provider Name identifies the type of connection that Oracle will make in the case of a linked

server. In this case it is not required as we are using tutorial tables in an Oracle database on the
same server.

The Database ID (SID) is the Oracle SID of the database being connected to. In this case the SID of
the tutorial database.

The Database Link Name is an Oracle database link to connect from the data warehouse database
to the source system database.

Note: This link is only required if the source database is different to the data warehouse database. For
the purposes of this tutorial, the database link ID is not required as the tutorial data is usually loaded
into the same database as the metadata.

The Extract User ID and Password are the username and password for the schema where the
source tables reside. For the tutorial this is the user where the tutorial files have been loaded.

The Administrator User ID and Password are the administrator logon to the source location
(tutorial). These can be left blank for the tutorial.

The New Table Default Load Type enables you to set the default load type at connection level for
ODBC and database connections. Set to Database link load.

Tutorial 1 Basic Star Schema Fact Table - 15
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= Data Type Mapping Set - XML files have been created to store mappings from one set of data types
to another. Setting this field to "(Default)" will cause Data Warehouse Designer to automatically
select the relevant mapping set; otherwise you can choose one of the standard mapping sets from
the drop-down list or create a new one.

0 Connection Tutorial (OLTP)
Properti ] A
| roperties | =
Notes s
Tutorisl OLTP
Connection Type Database w
Database Type (local) W
QODBC Data Source Name (DSM) ORCL_TUT Y]
Data Warehouse Connection Indicator False w

a
Provider Mame
Database ID Tuterial
Database Link Name

a
Extract User ID Tuterial
Extract User Password o
Administrator User ID
Administrator User Password

a

MNew Table Default Load Type Database link load W
5515 Connection String
Data Type Mapping Set (Default) W

Connection Name
Mame used to label the connection

G| [

IBM DB2:
If running an IBM DB2 data warehouse then proceed as follows.
In the Properties dialog, complete the details as below, and then select Update:

= The ODBC Data Source Name is the ODBC connection which has been defined to connect to the
database. In this case the ODBC connection to the database that holds the tutorial tables.

= The Provider Name identifies the type of connection that DB2 will make in the case of a linked
server. In this case it is not required as we are using tutorial tables in a DB2 database on the
same server.

= The Work directory is not used.
= The Database ID (SID) is not used.
= The Database Link Name is not used.

= The Extract User ID and password are the username and password required to logon to the tutorial
database. If an operating system authenticated connection is being used then leave the Extract
User ID and Password blank.

= The Administrator User ID and password are the administrator logon to the source location
(tutorial). These can be left blank for the tutorial.

= The New Table Default Load Type enables you to set the default load type at connection level for
ODBC and database connections. Set to Database link load.

16
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= Data Type Mapping Set - XML files have been created to store mappings from one set of data types

to another. Setting this field to "(Default)" will cause Data Warehouse Designer to automatically
select the relevant mapping set; otherwise you can choose one of the standard mapping sets from

the drop-down list or create a new one.

Il

| Properties

Notes

4 To confirm that you have connected to the system correctly, select Source Tables from the Browse
menu, or click on one of the browse icons from the main tool bar or right pane tool bar.

= Select the connection you want to view, in this instance Tutorial (OLTP), and click OK. For SQL
Server the schema must be set to dbo. For Oracle the schema should be the tutorial schema.

= A third pane on the right, displays showing the tables contained under the tutorial source system.
5 Repeat steps 1 through 3 to create the connection for the Data Warehouse.
= The Connection name will be Data Warehouse
= Enter an extract user id (we have used dssadm) and a password (we have used wsl) for the
metadata repository. For a SQL Server trusted connection set the extract user id to dbo.

You have now created two database connections, one to the source system (Tutorial), and one to the
Data Warehouse.

You are now ready to proceed to the next step - Loading Source Tables (see "1.7 Loading Source
Tables" on page 18).

Connection Tutorial (OLTP)

K

Fl

Connection Type Database
Database Type (local)
QODBC Data Source Mame (DSN) DB2_TUT
Data Warehouse Connection Indicator False

4
Work Directory Cihtemp

Provider Name
Database ID
Database Link Mame
4
Extract User ID
Extract User Password
Administrator User 1D
Administrator User Password
a
New Table Default Load Type
5515 Connection String
Data Type Mapping Set

Connection Name
Mame used to label the connection

Questions? Visit community.gad.com
Comments? Go to goo.gl/MfwKHmM

Tutorial

wsl

Database link load

(Default)

€€« ]j<
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1.7 Loading Source Tables

In this step you will load data from the tutorial source system into load tables in the data warehouse.
Dragging and dropping from the source system (using the previously defined connection) will create the
metadata. You will then be prompted to create and load the tables which will create the physical tables
in the data warehouse, and then load the data.

_’@: TIP: Ensure that your source system is displayed in the right pane, by selecting Source Tables from
the Browse menu, then Tutorial (OLTP) from the Connection List. For SQL Server the schema must be
dbo. For Oracle the schema should be the tutorial schema. Click OK.

1 Double-click on the Load Table object group on the Object Tree in the left pane. The first column
heading in the middle pane should read Load Table Name.

2 Expand the source table Object Tree in the right pane.

Tutorial (OLTP) >~ 0 x

EE IFE TR

i
=

1Y
[= 8
[=a
=]

budget
code_table
customer
forecast

kpi
order_header
order_line
prod_group
prod_line
prod_subgroup
product
states

Data Warehouse i fet==

18
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3 Click on customer and drag this table into the middle pane - placing it anywhere in the pane. A dialog
box displays with the name of the object defaulted to load customer. Click ADD.

Add a New Metadata Object

Define the Type and Hame of the Mew Object.

Specific information for each object type iz defined in subsequent screens.

Object Type: Load Table i

Object Mame: |mad_custormer

ADD Cancel

4 The following table definition will display. Click OK.

= Load Table load_customer
| FEpEiEs | Load Table Name: Inad_customer
Storage Unique Short Mame: Irn-an:l TR
. i 22 characters) S——
Source Mapping (maximum
Mites Description:
Connection: Tutarial [JLTF) v
Load Type: Databasze link load W
Databaze Link:
Script Mame: [Mone]
Pre-Load Action: Truncate v
Pre-Load S0OL:
Post Load Procedure: [Mone) W
Timestamps
Metadata Structure Changed: Databaze Created: D atabaze Altered:
2013-03-01 14:31:56.457

Cancel Help

Tutorial 1 Basic Star Schema Fact Table - 19
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Note: For the purposes of this tutorial, all the necessary details have been automatically created. See
the Loading Data chapter for explanations of the load parameters.

Note: In IBM DB2, short names are limited to 12 characters.

A dialog box displays showing that the load table load_customer has been defined and asks if you
want to create and load the table. Click Create and Load.

Create Database Table

Load T able load_customer haz been defined

Create Create and Load | Cloze

This will create the physical tables in the data warehouse and load the data.

Results will be posted in the results pane. Note that the Load Table object group in the left pane now
has a dependent/child.

~ -

™ TIP: Remember to double-click on the left pane Load Table object group between loading each
of the source tables to ensure that you are reassigning the target, rather than adding to the columns
in the middle pane.

Repeat this process (steps 2 - 7) for the source tables product, order_header, and order_line.
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Your screen should look something like this:

i File Edit View Browse Backup Jobs Doc Reports Validate Tools Window Help

J|,\ |@WebLinksv0|.,E';|3ﬂ|@5cheduler|g—‘l'v|t.3v;EQQ\,_-!-Importfﬂﬂ;ﬁ?&i {4 Reports '|J-'-Li;

2= Builder [EURSI I = Diagram
Development - A x load_order_line Columns
4 [ Al Objects (?olumn Name Display Name DataTyfpe Source Table Source Column P
> [ Connection & order_number order number numeric(12) order_line order_number
4 [ Load Table &8 order_line_no order line no numeric(4) order_line order_line_no F R - - | k4 @
@8 load_customer &8 product_code product code numeric(6) order_line product_code 4 [ dbo
@8 load_order_header & unit_sale_price unit sale price numeric(9,3) order_line unit_sale_price z= budget
i load_order_line &8 quantity quantity numeric(g) order_line quantity = cod;_iable
" " . == customer
& load_product 8 sales_value sales value numeric(13,2)  order_line sales_value T forecast
% Stage Table 8 tax tax numeric(3,2) order_line tax ‘;—;" kpi
#f Data Store =T order_header
Mormalized =T order_line
3 -:b Dimension ] prod_group
34 Dimension View =T prod_line
& FactTable = prod_subgroup
& Agaregate < > == product
B view F states
. Results v ix
i@ Olap Cube - .
‘@ Olap Dimension ] Object Message ~
& Export @ load_... EXECUTE sp_addextendedproperty N'Cormment’, N'The tax component of the sales
y 1=J Procedure B value.', N'user', N'dbo’, N'table','load_order_line', N'column’, M'tax";
> 2 Host Script & | load_.. Loading
>\ Index [¥] |- load_... Table dbo.load_order_line truncated.
& Retro i@ | Load INSERT INTO dbo.oad_order_line WITH ( TABLOCK )
i@ |- Lleoad SELECT
Q I Load order_line.order_number,order_line.order_line_no,order_line.product_code,
Q - Load order_line.unit_sale_priceorder_line.quantity,order_line.sales_value, order_linetax
Q I Load From [WslTutorial].dbo.order_line order_line
@ | Lload
@ L Load 21rowsloaded
Results Source Browser

You are now ready to proceed to the next step - Building Dimensions (see "1.8 Building Dimensions" on
page 22).
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1.8 Building Dimensions

The necessary source tables have been loaded into the data warehouse. Now the dimensions of the data
warehouse can be built. When building dimensions you will be prompted for how you would like the
dimension managed. QAD Data Warehouse Designer generates code for normal, slowly changing, previous
value and date ranged dimensions. You will also be prompted for the business (or natural) key of the
dimension. This is needed so QAD Data Warehouse Designer knows when to add new dimensional records.

1 Change the right pane view to show the Data Warehouse tables by selecting DataWarehouse from the
Browse menu OR click the tab along the bottom of the source window.

Note: For SQL Server the Data Warehouse schema must be dbo.

DataWarehouse > 1 X

- IFE Y % B

=
&

[
(= 8
[=n
[=]

dim_date
dss_current_day_details
dss_fact_table
dss_parameter
dss_source_system
load_customer
load_order_header
load_order_line
load_product

FEEEEEREELE

Data Warehouse [lIil{a-R:1 {1y

Note: From this point onwards, all work will be performed within the data warehouse.

2 Double-click on the Dimension object group in the object tree in the left pane. The first column of
the middle pane now reads Dimension Name.

Note: You will see that some dimensions have already been created for you.
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3 Click and drag the load_customer table from the data warehouse schema in the right pane into the
middle pane. A dialog box displays defaulting the name of the object to dim_customer. Click ADD.

Add a New Metadata Object

Define the Type and Mame of the Mew Object,

Specific information for each object type is defined in subzequent screenz.

Object Type: Dimension v

Object Mame: dirn_cuztomer

anh Cancel

4 A dialog box displays asking how you want the dimension managed. Click Normal.

Dimension Type

Four methods are provided for managing dimensionz. Pleaze select the desired method. <

1. Mommal. The dimension iz updated bazed on a businesz key, with new records being

added if required. All columnz except the buginess key can change. e

2. Slawly changing. Changes in the values of selected columnz result in new :
dimengional records being created. [n all ather respects the same az Type 1. Slowly Changing

3. Previous data retained. The previous walues of zelected columnsz are stored in

additional columnz. In all other regpects the zame az Type 1. Previous values

4. Date Ranged. The zource system prowvides a date ranged buziness key. Similar to

Type 2 except that we deal with the recaord az a whole and the dates are provided. Date Ranged

5 A table definition displays with all the necessary defaults completed.
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= Make one change - Select (Build Procedure...) from the Update Procedure drop-down list box.
This will generate procedures to get surrogate (artificial) keys based on the business key and to
update the dimension. Click OK.

o8 Dimension dim_customer
| e | Table Nare: dim_customer Table Type: | Dimension
Storage P
nigque Short Mame: :
Larguage Mapping [rmaxinium 22 characters) dlim_custormer
Purpose Business Digplay Mame [EUL): dimn_custorner
Concept
Grain Description:
Examples:
Usage
Mates Update Procedure: [Build Procedure...] v Rebuild Set Based pdate
Custom Procedure: [Mone] v
Get Fey Function: [Hane) v Edit hremonic (E UL
Timestamps
Metadata Structure Changed: D atabasze Created: D atabaze Altered:
2013-03-01 14:45:30.557

Cancel Help

6 A dialog box displays confirming that the dimension table dim_customer has been defined and asking
if you want to create and load the table. Click Create and Load.

Create Database Table

Dimension dim_customer has been defined.

Create Create and Load | Cloze
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7 A Procedure Build Type dialog will appear. Select Cursor and then click OK.
Procedure Build Type

Choose Build Type: (Previous build was Set)

Cursor W
Cance

8 Define the Business Key (see below). The business (natural) key is the unique identifier for the
dimensional record. Select code and > and click OK.

Define Dimension Business Key Columns

Column List: Select the business keys that uniguely identify each record in
the Dimenzion table,

address
city
name
state

Mowe them over to the business key list

Buziness Key List:

code

[ &llaws ‘wihere Clause Editing
[] Mot Exists Select
["] &dd a Hierarchy for Cubes

Ok

9 The procedure results display and can be reviewed.

Cancel

Note: The Dimension Table object group in the left pane now has added dim_customer as a
dependent/child.

10 Repeat this same process (steps 2 through 9) for the load table load_product. The business key will be

code.
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_’@: TIP: Remember to double-click on the left pane Dimension Table object group between loading
each of the above dimension tables.

11 Refresh the Data Warehouse pane on the right (F5). Your screen should look something like this:

! File Edit View Browse Backup Jobs Doc Reports Validate Tools Window Help

|‘=\3WebLinksv 0|1é'|ﬂ1|@5cheduler|g—‘l'v|:.3v - I @, Almport M ¥ g E = {4 Reports v|J;

= Diagram

- @ x dim_product Columns A DataWarehouse

Development

6 dim_customer

8 dim_date

%@ dim_product

8 dss_fact_table

%% dss_source_system
3 Dimension View

& FactTable
& Aggregate
B view
i@ Olap Cube < N
@ Olap Dimension
X Bxport Results > Ix
g "=J Procedure | Object Message ~
=] Host Script
’ "‘J Iods i - dim_product  ALTER TABLE dbo.dim_product ADD CONSTRAINT dirm_product_idx_0
> el Index ] PRIMARY KEY CLUSTERED (dim_product_key) WITH (SORT_IN_TEMPDB
@ Retro = OFF);
@ dim_product CREATE UMIQUE NONCLUSTERED INDEX dim_product_idx_A ON
dbo.dim_product (code) WITH (SORT_IN_TEMPDE = OFF);
(7] |_ dim_product  Procedure Completed

dim_product

1 dim_product updated. 9 new records. 0 records updated.

oad_order_header
ad_order_line
ad_product

O
O

4 [ All Objects Eo}lun'.ln Name Di.splag-I Name Flata Ty]:.»e : Source Table S(-:urce Column T | " YE
. [ Connection o6 dim_product_key  dim product key  integer identity(0,1) dim_product_key
4 [ Load Table % code code numeric() load_product code r @
@ load_customer %% description description warchar(f4) load_product description 4 [ dbo
@ load_order_header » prod_line prod line warchar(24) load_product prod_line E dim_customer
@8 load_order_line %% prod_group prod group warchar(24) load_product prod_group d?m_dahe
{8 load_product 3% subgroup subgroup warchar(24) load_product subgroup :!‘ZJ;LT::: day_details
% Stage Table 6 dss_update_time dss update time  datetime dss_update_time ‘;—;" dss:fact_tagle -
i Data Store =T dss_parameter
=5 Normalized T dss_source_system
4 %@ Dimension load_customer

Results Data Warehouse [

Note: Analysis Services does not like name as a column name. For dim_customer it will therefore be
necessary to change the column name from name to cname.

1 Click on dim_customer in the left pane to display the dim_customer columns in the middle pane.
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2 When positioned on the column name in the middle pane, right-click and select Properties from the
drop-down menu.

dim_customer Columns

Column Mame | Display Mame | Data Type | Source Table | Source Column

§-§ dim_customer_key dim customer .. integer ident... dim_customer_key
§-§ code code numeric(g) load_custormer code

b drame  name  [varchar(45) [load customer  Jname
§-§ addre Properties load_custormer address

E-E city Change Column(s) load_customer city

&b state load_custormer state

§-§ dss_st Add Column dss_start_date

H dss. e Duplicate Column dss_end_date

28 dss u Delete Column dss_update time
H dss_c Respace Order Mumber dss_current_flag
&% .

o dss v Impact , dss_wersion

Send Columns To Another Object
Add Celumns From Another Object
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3 Change the column name and business display name from name to cname as shown below. Click OK.

@

a6 Dimension Column dim_customer.cname
| Froperties | %*
Transformation li:|
Language b apping Table Mame dim_customer

Column Name cname A4
Business Display Name cname [Fal
Column Description The full name of the customer. Forms a hierarchy with city and state.

4
Column Order 30
Data Type wvarchar({43)
MNull Values Allowed True W
Default Value

4
Format
MNumeric False W
Additive False W
Attribute True W
End User Layer Display True W
Business Key False W
Artificial Key False W
Key Type (0LAB.C..) 3

4
Zero Key Value Unknown

4
Source Table load_customer v
Source Column name W
Transformation

Column Name

Database-compliant name of the column.

Dialog Opening Value: cname

<- Update Update -» ak Cancel Help
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4 Right-click on dim_customer in the left pane and select Validate against the Database.

Properties

Storage

Display Ceolurnns
Display Indexes
Display Data
Ciuery via Excel
Add Column
Add Index

Regenerate Indexes
Hierarchies

Change Column(s)
Validate Against the Database
Update Comments

Gather Statistics
Version Control

Create (ReCreate)
Truncate

Delete Metadata and Drop Table

Execute Update Procedure

Execute Custom Procedure

Process Table via Scheduler

Execute Custom Procedure via Scheduler
Documentation

Projects

Impact

Code

Questions? Visit community.gad.com
Comments? Go to goo.gl/MfwKHmM
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5 The results will show that the metadata has been changed to cname while the column name in the
database is still name.

Table validation list ~ I x
Object Differences

H dim_customer - cname Alter name from name,

£ >
Feports =TI

6 Right-click on dim_customer in the bottom pane and select Alter table from the drop-down list.

Table validation list

Differences

[ Alter Table

Export to CSV File

7 A warning dialog will appear, displaying the table and column name to be altered. Select Alter Table.
8 A dialog will appear confirming that dim_customer has been altered. Click OK.

9 Right-click on the dim_customer object in the left pane and select Properties from the drop-down
menu. Choose the Rebuild button.

10 A Procedure Build Type dialog will appear. Select Cursor and then OK.

11 Leave the Business key as Code and click OK.

12 Right-click on dim_customer in the left pane and select Execute Update Procedure.
13 Click in the right pane and press F5 to refresh the Data Warehouse table view.
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Your screen should look something like this:

! File Edit View Browse Backup Jobs Doc Reporis Validate Teols Window Help

i 4 Reports v|J ;

i |\,\_. |~3WebLinksv Q| ,|E;'|3ﬁ| @Scheduler|@'v|tﬂv - I @ Almpot M E g E _|

2= Builder [EURSSIMIS = Diagram

- o x dim_customer Columns

Development DataWarehouse

4 [ All Objects E:olumn Mame Display MName Data Type Source Table Source Column @ MM | o .:1; X H =
. [ Connection ;»3 dim_customer_key  dim custorner ... integer identity(0,1) dim_customer_ke —
4 [ Load Table % code code numeric(&) load_customer  code Y @

@8 load_customer .:1; cname cname varchar{43) load_customer  name 4 [7] dbo
@8 load_order_header 3@ address address varchar{40]) load_customer  address == dim_customer
@8 load_order_line 8 city city warchar({30) load_customer  city d!m_date
& load_product 22 ctat <tat har(? load cust stat dim_product
. ?1: ate ate varchar(2) oad_customer ate dss_current_day_details
W Stage Table 6 dss_update_time dss updatetime  datetime dss_update_time dss fact table
# Data Store =T dss_parameter
== Mormalized dss_source_system
4 ,»g Dimension load_customer

load_order_header

5% 4
&% dim_customer
load_order_line

%8 dim_date

%8 dim_product

%8 dss_fact_table

& dss_source_system

=T load_product

& Dimension View

& FactTable

4 Aggregate

B view

Olap Cube

::: Olap Dimension < >
g "=J PFOCEdurE | Object Message ~
’ ';:J, Host Script ¥ [x] load_order_line Load Complete
> g Index

& Retro ] dim_customer Create of Dimension dbo.dim_custormer completed successfully.

Q +] dim_product Create of Dimension dbo.dim_product completed successfully.
Q ] dim_customer Create of Dimension dbo.dim_customer completed successfully.

@ (=) dim_customer Procedure Completed

] L dirm_customer 1 dim_customer updated. 6 new records. 0 records updated.

Results i Data Warehouse

You are now ready to proceed to the next step - Creating Dimension Views (see "1.9 Creating Dimension
Views" on page 32)
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1.9 Creating Dimension Views

A dimension view is a database view of a dimension table. It may be a full or partial view. It is typically
used in such cases as date dimensions where multiple date dimensions exist for one fact table.

In this step you will create dimension views from an existing dimension. In many cases dimension views
are built as part of the end user layer, but creating them in the data warehouse means they are available
regardless of the end user tools used. This process is essentially the same as creating a dimension, but you
are creating a view of an existing dimension, in this instance, dim_date.

1 After double-clicking on Dimension View in the left pane, click and drag dim_date from the right
pane into the middle pane.

= The dialog box that displays defaults the object type to a dimension view, and names the
dimension view dim_date.

= Because we want to create two dimension views from the same source, dim_date, we need to
change this dimension view name to one that is more meaningful, specifically dim_order_date.
Make this change and click ADD.
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Add a New Metadata Object

Define the Type and Mame of the Mew Object.

Specific information far each object twpe iz defined in subsequent screens.

Object Type: Dimenzion Wiew hd

Object Mame: dirn_order_date

ADD Cancel

2 Adialog box displays to provide a means of re-mapping some of the column names in the view if
required. Rename calendar_date to order_date and click OK.

View Column Definition

The column names for the view being created can be modified by filling in the following form. If o
the Default button iz prezzed nothing will be changed.

Rermove Column Prefid Add Colurnn Prefis:
=¥ |order_

Remove Business Dizplay Prefis; Add Buginess Dizplay Prefis:
& lorder

Change Column Mames for Specific Colurmng

QId Colurnn M arne; Meww Colurnn Mare:
dirn_date_key —n dim_order_date_key
calendar_date oy | order_datel

-3

o
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3 The dim_order_date view property defaults have all been completed as necessary so click OK.

¥ Dimension View dim_order_date
| izl | “Wien M ame: | Wiew Tppe: | Dimengion Yiew
Language Mapping
Urique Short Mare: ditn order date
Purpoze [maxirmum 22 characters] = -
Concept Busineszs Display Mame [EUL]: dim_order_date
Grain
Description:
Examnples
Uszage
Motes
Where Clause:
Get Key Function: get_dirn_order_date_key v E dit Mnemonic (ELLJ
Timestamps
Metadata Stucture Changed: Databaze Created: [ atabaze Altered:
2006-01-05 14:02:33.000 2013-08-16 08:23.00.810 2013-08-16 08:23:00.810

Cancel Help

4 A dialog box displays indicating that the dimension view dim_order_date has been defined and asks if
you want to create the view now. Select Create View + Function.

Create Database View

Dimenzion Yiew dim_order_date has been defined

Create YWiew Create YWiew + Function Cloze

5 Click OK on the Business Key dialog.

6 Repeat steps (1) to (5) to create the dimension view dim_ship_date.

7 Click in the right pane and press F5 to refresh the Data Warehouse table view in the right pane.
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Your screen should look something like this:

i File

P00 | e

Edit View Browse

@ Scheduler

- Builder

Development
4 [ All Objects
> [7] Connection
4 s Load Table
@88 load_customer
@88 load_order_header
@88 load_order_line
@88 load_product
Stage Table
Data Store
Mormalized
Dimension

L EL

%8 dim_customer
%8 dim_date
%8 dim_product
%8 dss_fact_table
% dss_source_system
4 F Dimension View
3 dim_order_date
3 dim_ship_date
& FactTable
4 Aggregate
B view
i@ Olap Cube
& Olap Dimension
& Export
&l Procedure
& Host Script
W Index
& Retro

Backup
| 3 Web Links ~

- ix

Jobs  Doc

dim_ship_date Columns

Reports  Validate

Tools Window Help
0| = | ﬂqﬂ| @Scheduler|qﬂ'v|:ﬂv - I @, Almport M E g E

= Diagram

:v

I shio fin week in month
£

| Object Message
- dim_ship_date EXECUTE sp_addextendedproperty N'Comment’, N'Mumber of trading
=] days in the month so far.', N'user', N'dbeo', N'view',"dim_ship_date’,

N'celumn’, N'ship_trading_days_so_far';

dim_ship_date EXECUTE sp_addextendedproperty N'Comment’, N'Date/time that this
record was updated in the data warehouse', N'user', N'dbe’, N'view'
,'dim_ship_date’, N'column’, N'dss_update_time';

Results

Column Mame Display Mame Data Type Source Table Source Colu
e dim_ship_date_key dim ship date ...  integer dim_date dirm_date_|
x ship_date ship date datetime dim_date calendar_d
x ship_cal_day_in_week ship cal day in ... wvarchar(3) dim_date cal_day_in_
x ship_cal_day_in_week_no ship cal dayin .. integer dim_date cal_day_in_
x ship_cal_day_in_month  ship cal dayin .. integer dim_date cal_day_in_
x ship_cal_day_in_year ship cal day in ... integer dim_date cal_day_in_
x ship_cal_week_in_year ship cal week i.. integer dim_date cal_week_i
e ship_cal_month_no ship cal month... integer dim_date cal_month
x ship_cal_month ship cal month integer dim_date cal_month
x ship_cal_month_name ship cal meonth... varchar(7) dim_date cal_month
& ship_cal_quarter_no ship cal quarte...  integer dim_date cal_guarter
3 ship_cal_quarter ship cal quarter  integer dim_date cal_guarter
# ship_cal_year ship cal year integer dim_date cal_year
x ship_financial_date ship financial ...  datetime dim_date financial_d
e ship_fin_day_in_week ship fin day in ... varchar(3) dim_date fin_day_in_
x ship_fin_day_in_week_no ship fin dayin ... integer dim_date fin_day_in_
x ship_fin_day_in_month ship fin day in ... integer dim_date fin_day_in_
X ship_fin_day_in_year ship fin dayin .. integer dim_date fin_day_in_
shio fin week i...  inteaer dim date

fin week it ¥
>

Results v ix

Ll

DataWarehouse
@ M@ w5 K

;Ef,Reports '|J;

- Ax

T @

dbo

dim_customer

-= dim_date

T dim_order_date
=T dim_product
dim_ship_date
dss_current_day_details
dss_fact_table
dss_parameter
dss_source_system
load_customer
load_order_header
load_order_line
load_product

Data Warehouse

You are now ready to proceed to the next step - Defining the Staging Table (see "1.10 Defining the
Staging Table" on page 36).
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1.10 Defining the Staging Table

In this step you will create a stage table from two load tables. A stage table is used to build the format of
the fact table, and generally contains changed or new data that will be added to the fact table. As stage
tables contain dimensional keys, they should be defined after the dimensions.

Note: The source of data for the stage table will be the load tables load_order_line and
load_order_header.

1 Double-click on the Stage Table object group in the object tree in the left pane to create a stage
table target. The first column heading in the middle pane reads Stage Table Name.

2 Click and drag the load_order_line table from the right pane data warehouse schema. Drop it in the
middle pane. A dialog box displays defaulting the name of the object to stage_order_line. To make it
a more meaningful name, change the name of the object to stage sales_detail and click ADD.

Add a New Metadata Object

Define the Type and Mame of the Mew Object.

Specific information for each object lype iz defined in subzequent screens.

Object Type: Stage T able -

Object Mame: stage_sales_detail

ADD Cancel
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3 A table definition displays with all the necessary defaults completed. Click OK.

o Stage Table stage_sales_detail
| Properties | Table Name: stage_sales_detaill
Storage o S
nique Short MName: p
Motes [maxirmum 22 characters) stage_sales_deta
Description:
Update Procedure: [Mone)
Cuztorn Procedure: [Mane)
Timezstamps
Metadata Structure Changed: D atabaze Created:
2013-0301 16:30:57.293

Table Type: | Stage

Febuid | | Fegenerate

Databaze Altered:

Help

Note: The Stage Table object group in the left pane now has a dependent/child.

4 To add the remaining information from the second load table, click on stage_sales_detail in the left
pane. Next drop load_order_header from the right pane into the middle pane.

5 A message is displayed with options to create a "New table" or to "Add columns". Click Add Columns.

Adding Table to Existing Stage Table

You are about toadd all colurng in the table load_order_header inta this table [stage_zales detail].

The following options are available:

Mew Table - il initiate a new table dialog. This table will not be affected

Add Columnzs - will continue to add the columns to this table.

Cancel - Mo Action,

Questions? Visit community.gad.com
Comments? Go to goo.gl/MfwKHmM

Mew Table Add Columns Cancel
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6 QAD Data Warehouse Designer detects duplicated columns. As both load_order_header and

load_order_line have the order number field, the following is displayed. Click Skip to exclude the
second instance of order_number.

Duplicate Column Name

A column ‘order_number' already exists.

To add this column with a new name, edit and zelect OF

To not add this column select Skip

To add duplicate name select 0K, without editing [duplicates
will need to be removed before the table can be created)

n:nrn:IEer rurnber

Note: If the second instance of order_number is required, then click OK.

7 This combines data from two load tables (load_order_header and load_order_line) into one stage
table. In the middle pane under Source Table, notice the source of each of the columns.
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Your screen should look something like this:

! File Edit View Browse Backup Jobs Doc Reporis Validate Teols Window Help

J|,\ |@WebLinksv0|.,E;'|3ﬁ|@5cheduler|q‘l'v|t.3v;EJQ\,_-!-Import M % g & _|! 4 Reports v|J;

2= Builder [EURSSIMIS = Diagram

Development - Q1 x stage_sales_detail Columns
4 [ All Objects Column MName Display MName Data Type Source Table Source Column M | & W X H =
» [ Connection W order_number order number numeric(12) load_order_line order_number oe E—
4 (i Load Table W order_line_no order line no numeric(4) load_order_line order_line_no
{8 load_customer W product_code product code numeric(&) load_order_line product_code
@8 load_order_header W unit_sale_price unit sale price numeric(3,3) load_order_line unit_sale_price =E dim_customer
@8 load_order_line W quantity quantity numeric(8) load_order_line quantity g!m_da;:e 4
&8 load_product W sales_value sales value numeric(13,2)  load_order_line sales_value d:zj;;;&ah&
4 % Stage Table W tax tax numeric(9,2) load_order_line tax dim_ship_date
% stage_sales_detail W order_date order date datetime load_order_header order_date dss_current_day_details
Data Store W customer_code customer code numeric(f) load_order_header customer_code dss_fact_table
N.ormall.zed W ship_date ship date datetime load_order_header ship_date gss;uarameher
4 E,)ITE;SIDH W dss_update_time  dssupdatetime  datetime dss_update_time I;:d_S:L:Jsr;:n::S‘jem
4 dim_customer = L
?b; dim date load_order_header
:; di - load_order_line
&6 dm_product load_product
%8 dss_fact_table P
%8 dss_source_system
a4 Dimension View
3K dim_order_date
3K dim_ship_date
& FactTable < s
& Aggregate
. view Results v 1%
_' Olap C.ube i ] Object Message ~
@ Olap Dimension - - -
. Export - dirn_ship_date EXECUTE sp_addextendedproperty N'Comment’, N'Number of trading
* par i days in the month so far.', N'user', N'dbo’, N'view','dim_ship_date’,
> 'ﬁ Procedure N'column’, N'ship_trading_days_so_far';
g ';:J‘ Host Saript - L dirm_ship_date EXECUTE sp_addextendedproperty N'Comment’, N'Date/time that this
> & Index ] record was updated in the data warehouse', N'user', N'dbao’, N'view'
@ Retro ,'dim_ship_date’, N'celumn’, N'dss_update_time;
Results Data Warehouse

You are now ready to proceed to the next step - Including Dimension Links (see "1.11 Including
Dimension Links" on page 40).
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1.11 Including Dimension Links

The dimension links that allow us to create the fact-like star schema now need to be included:

1 In the left pane, click on the stage_sales_detail table in the Stage Table object group. The middle
pane should display the contents of this stage table.

2 Drag each of the following dimensions from the right pane into the stage table in the middle pane:
= dim_customer
= dim_order_date
= dim_product
= dim_ship_date

This adds the dimension keys from each dimension to the stage table. Your QAD Data Warehouse
Designer screen should now look like this:

! File Edit View Browse Backup Jobs Doc Reports  Valid Tools  Wind Help

P00 o | @Weblinks - @ | 2 | 3| G Scheduler | ¢ - | o2 - (| @ Jimport | F & & _|i 4 Repors | &
@ Scheduler % Diagram

- o x stage_sales_detail Columns J,_5

Development DataWarehouse
4 [ All Objects Column MName Display MName Data Type Source Table Source Column @ M | & W .;{; X H =
. [ Connection W dim_customer_key dim customer.. integer dim_customer dim_customer_key
4 [ Load Table W dim_order_date ... dim order date... integer dim_order_date dim_order_date_key Y @
{8 load_customer W dim_product_key  dim product key integer dim_product dim_product_key 4 [ dbo
@8 load_order_header W dim_ship_date_key dim ship date.. integer dim_ship_date dirm_ship_date_key =E dim_customer
& load_order_line W order_number order number numeric(12) load_order_line order_number = dim_date
| load_product W order_line_no order line no numeric(4) load_order_line order_line_no E= ::23::;;;‘:3‘2
4 % Stage Table W product_code product code numeric(f) load_order_line product_code i‘ dim_ship_date
% stage_sales_detail W unit_sale_price unit sale price numeric(9,3) load_order_line unit_sale_price =T dss_current_day_details
& Data Store W quantity quantity numeric(3) load_order_line quantity IE dss_fact_table
; Mormalized W sales_value sales value numeric(13,2)  load_order_line sales_value dss_parameter
4 .;{; Dimension W otax tax numeric(3,2) load_order_line tax ;:I;:d_sco:sr;:n::shem

28 dim_customer

3 dim date W order_date order date datetime load_order_header order_date load_order_header
':2 g - duct W customer_code customer code numeric(f) load_order_header customer_code load_order_line
im_produc - -
'.‘b - W ship_date ship date datetime load_order_header ship_date - load_product
%8 dss_fact_table
%2 des source_system W dss_update time  dssupdate time  datetime dss_update_time
@b — =
a4 g Dimension View
3K dim_order_date
3K dim_ship_date
& FactTable < 2
' Agaregate
B view Results =
:‘ Olap C.ube ) @) Object Message &
‘@ Olap Dimension - - -
. Export - dirn_ship_date EXECUTE sp_addextendedproperty N'Comment’, N'Mumber of trading
= par @] days in the month so far.', M'user', N'dbo’, N'view',"dim_ship_date’,
> «=J Procedure N'column’, N'ship_trading_days_so_far’;
g ';_4 Hast Script - dirm_ship_date EXECUTE sp_addextendedproperty N'Comment’, N'Date/time that this
> @ Index @ record was updated in the data warehouse', N'user', N'dbo’, N'view'
@ Retro ,'dirn_ship_date’, N'celumn’, N'dss_update_time’;

Results i=alelysd Data Warehouse LIy

3 The stage table metadata has been defined, but the stage table has not been created. To create the
stage table in the data warehouse, right-click on stage_sales_detail in the left pane and select Create
(ReCreate).
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i File

P

3= Builder [EURS IR

>

4

Development
4 (3 All Objects

Edit View Browse

Backup
| 3 Web Links = Q| I | ;1| @Scheduler | ot '| iyt v

e

Jobs  Doc

= Diagram

stage_sales_detail Columns

Reports  Validate

Tools Window Help

i@ dimpot B F @ |1y Repors P2

Column MName Display Mame Data Type

M Connection W dim_customer_key dim customer... integer
@ Load Table Properties

& load_customer Storage

8 load_order_head

@8 load_order_line Display Columns £(12)

& load_product Display Indexes £(4)
W Stage Tabl
w Pl Display Data £(6)

w ! [0
# Data Store Query via Excel ‘@)
- )

::—_; N.ormall.zed Report Zero Keys... c(13,2)
% IE)lmensmn £(0,2)
%8 dim_customer Add Column .

G5 dim_date Add Index ‘6
23 g
bd dim_product Regenerate Indexes e
5% dss_fact_table
%8 dss_source_systs Change Column(s) =
# Dimension View Validate Against the Database
& dim_order_date Update Comments
3 dim_ship_date
% Fact Table Gather Statistics »
& Aggregate Version Control
I view |
i@ Olap Cube Create (ReCreate)
& Olap Dimension Truncate
= Expart Delete Metadata and Drop Table
&l Procedure
&l Host Script Execute Update Procedure
& Index Execute Custom Procedure
@ Retro
Process Table via Scheduler
Execute Custom Procedure via Scheduler

Documentation

Source Table
dim_customer
dim_order_date
dim_product
dim_ship_date
load_order_line
load_order_line
load_order_line
load_order_line
load_order_line
load_order_line
load_order_line
load_order_header
load_order_header

load_order_header

J'.é

Source Column
dim_customer_key
dim_order_date_key|
dim_product_key
dirn_ship_date_key
order_number
order_line_no
product_code
unit_sale_price
quantity

sales_value

tax

order_date
customer_code
ship_date

dss_update_time

>
3

~
aproper‘t}r MN'Comment’, N'Number of trading
', N'user', N'dba', N'view','dim_ship_date’,
g_days_so_far';
dproperty N'Comment’, N'Date/time that this

e data warehouse', N'user', N'dbo’, N'view'
nn', N'dss_update_time';

v

DataWarehouse
ERE- IS

-

Y@

47

dbo

=T dim_customer

= dim_date

= dim_order_date
=T dim_product

= dim_ship_date

=E dss_current_day_details
dss_fact_table
dss_parameter

=T dss_source_system
oad_customer
oad_order_header
load_order_line

=% load_product

o Data Warehouse

Note: The table must exist in the data warehouse before we can proceed to the next step. If the table

has not been physically created then the procedure in step 5 will fail to compile.

4 Double-click on the stage table to select Properties.

5 Under Update Procedure, choose (Build Procedure...) to create an update stage procedure. Click OK.

Questions? Visit community.gad.com
Comments? Go to goo.gl/MfwKHmM
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W

Properties

Storage

Maotes

Stage Table stage_sales_detail

T able M ame: stage_sales_detail

u niqye Short Hame:

t les_detail
[maximum 22 characters] Flage_sales_deal

Degcription:

Update Procedurs: [Build Procedure...]

Custom Procedure: [None)

Timestamps
etadata Structure Changed:
2013-03-01 17:04:26.633

Databasze Created:
2013-03-1 17:10:11.710

Table Type: | Stage

Rebuild | | Regenerate

Database Altered:
2013-03-01 17:10:11.710

6 Select the Cursor based procedure generation from the stage procedure type dialog box.
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Define Stage Procedure Type

Code can be generated for each of the following procedure types. There are @
adwantages and dizadvantages with each type, o pleaze read the help if pou
are unsure of the method to choose.

Cancel
1.5tandard cursor bazed update and inzert. Allows detection of hon unique T -
busineszs key,

2. Curzor bazed zorted by the dimenzion business keys with the lowest cardinaliby. Sorted Cursar
Othenvize az per option 1.
3. Set based inzert. Aszumes businezs key iz unigue. Momally the fastest method, £ et

bt the lzast flexble.

4. Set bazed ingert followed by cursor on mizzing dimenzsion kevs. Azsumes

: | e Set + Cursor
buginess key is unique.

b. Set bazed inzert from all source tables [merge]. A zource table only needs to

appear once. All zource tables must have the zame column names. AL
[ngert Hint, | TABLOCE, [e.g. TABLOCK]
|lpdate Hint: [e.g. TABLOCK]

[ ] Distinct D ata Select
[ ] Allove Modification of the Where Clause

Note: When building an Oracle data warehouse, this dialog has an additional option for bulk bind
procedures. See Staging generating the update procedure for more information.

7 Click OK on the Parameters dialog.
8 A dialog box will display indicating that multiple source tables have been detected. Click OK.
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Multiple Source Tables Detected
kore than one zource table haz been detected [zee list). Source Tables List:
o may wish to update the stage table by joining multiple load_order_line
source tables or by using multiple cursors, or even a lnad_order_header

combination af these bwo options.

Al thiz stage only one cursar iz supporked.
[f multiple cursors are to be uzged they will need to be
added manually.

I the following zcreen define the joing for the firgt curgor.

9 Highlight the source tables load_order_line and load_order_header which are to be joined by
order_number.

= With the two tables highlighted click Outer Join. See the chapter on Staging data for an
explanation of the join types and options.

= Select order number from the load_order_line empty drop-down list box at the bottom of the
screen. Then select order number from the load_order_header drop-down list box.

Provide Cursor Mapping

Curzar Mame [if applicable] | Load

&

Define the Joins [or edit the where clauze].
To define a join select bwo tables and select the join twpe. Then select the join columns from the calumn lists presented.

Fram atd Yhere Clause:

Outer Jain Simple Jain AMSI join code generated

Select the columns that join the two tables. Select the column fram the Master Table first.

load_order_line order_nurnber w | |load_order_header [v]

customer_code
order_date
[]word wrap Displayed Code zhip_date

a4
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= This will create a join statement in the right window. Click OK.

Provide Cursor Mapping
Curgor Mame [if applicable]: | Load

Define the Joins [or edit the where clause].
Ta define a join select bwo tables and select the join ipe. Then select the join columns from the columi lists presented.

Source Tables: Fram and *here Clause:

FROM load _order line
LEFT QUTER JCOIN load order header
ON load order line.order_number = load_order_header.order nunber

Duter Join Simple Jain ANSI join code generated
Select the columnz that join the two tables, Select the column from the Master Table first,

load_order_line w | |load_order_header (9]

[]'word ‘wWrap Displayed Code Cancel

10 You need to match the dimension business keys with the business keys in the stage table. This

associates the correct dimensional record to each stage table record. A dialog box displays for each
dimensional join.

= For dim_customer, select customer_code. Click > and OK.
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11 You must now select the business keys to uniquely identify each record in the staging table itself. This
essentially defines the business key we will be using in the fact table, and as such defines the grain of
the fact table. For this example the grain is order line. Select order_number and order_line_no.

46

Stage T able Column List:

cuztomer_code
order_date
order_line_no
product_code
quantity
zales_value
ship_date

tax
uhit_sale_price

Dimension Business Key Definition

Buziness Keys for dim_customer

Select the business key from the staging table that matches

each buziness key for thiz dimenzion.

Move them over to the business key list. They must be in the
comect order to match the dimension business keys.

Stage Business Kep List:

Dimenzsion Buzsiness keys:

custamer_code

dim_customer

[] Mo W aming [if dimension joins do not succeed)
[] Automatically £dd a Mew Entry [if no valid dimension record)
[]wite Detail Log Message (when no dimension record match]

For dim_product, select product_code.
The business key for dim_ship_date has the same column name in the stage table and the
dimension view, allowing QAD Data Warehouse Designer to automatically move ship_date to the

left side. Click OK to progress to dim_order_date, where order_date has also been automatically
chosen. Click OK again.

Click > and OK.

code

Source Table Columnn List:

Add Test Enter a test sting and press Add Test to add a static Buzsiness Key Yalue

Click > and OK.

Cancel
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Define Staging Business Key Columns

Calumn List: Select the business keys that uniquely identify each record in
the Staging table.

cuztomer_code

EISS[TcEtlatceode Mowe them over to the business key list
quiantity

zﬁ:ssl_j\;?éue Buziness Key List:

bax order_number

unit_zale_price order_line_no

Include Update Statement

ak Cancel

12 QAD Data Warehouse Designer now builds and compiles the update procedure. The results pane shows
any indexes that were created.
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13 The final step is the population of the stage table. Right-click on stage _sales_detail in the left pane
and select Execute Update Procedure.

: File Edit View Browse Backup Jobs Doc Reports Validate Tools Window Help

J|L,\, |@’WehLinl:svQ|,‘E;'|3ﬁ|®5chedulel|g3v|gﬂ'v;EBQ\,‘_-!-Imporl:::ﬂ_ﬂZﬁ'i?\‘i;if,Repoﬂs v|J;

2= Builder [EURSSIMIS

= Diagram -

14 Output from the stage table being updated can now be seen in the Results window.

Deve

4 i Dimension View

lopment v qx

stage_sales_detail Columns

%8 dss_source_syste

3 dim_order_date

3 dim_ship_date
% FactTable Gather Statistics 3
' Agaregate Version Control 3
B view
i@ Olap Cube Create (ReCreate)
‘@ Olap Dimension
L Expirt I sales_detail rebuilt and recompiled.
x
N a Procedure ek Sl adaiand Dimplible dx_A on Stage Table dbo.stage_sales_detail
> &l Host Script Execute Update Procedure
> g Index Execute Custom Procedure ales_detail.stage_sales_detail_idx_A ;
@ Retro USTERED INDEX stage_sales_detail_idx_A ON
Process Table via Scheduler rder_number,order_line_no) WITH
Execute Customn Procedure via Scheduler i v

Change Columni(s)
Validate Against the Database

Update Comments

Documentation

DataWarehouse

_

4 [ Al Objects Colun'.ln Name | DI.SDIEY Name | Flata Type | S(I:urce Table | S(.:urce Column M | @ R R H T

» |1 Connection I W dim_customer_key dim customer.. integer dim_customer dirm_customer_key :

4 [ Load Table Properties dim_order_date dirn_order_date_key| Y @
@8 load_customer st dirm_product dirm_product_key 4 [7] dbo

orage -

@8 load_order_head 9 dirm_ship_date dirn_ship_date_key = dim_customer
| load_order_line Display Columns o(12) load_order_line order_number _E; g!m_da;:e date
&8 load_product Display Indexes o(4) load_order_line order_line_no - d:zj::os[;:ta

4 % Stage Table Display Data r(6) load_order_line product_code i‘ dim_ship_date
L stage_sales_dets . o £(9,3)  load_order_line unit_sale_price =F dss_current_day_details

p uery via Exce
& Data Store o £(8) load_order_line quantity dss_fact_table
f—‘ Mormalized Report Zero Keys... £(13,2) load_order_line sales_value dss_parameter

4 ;; Dimension | . dss_source_system
- £(9,2) load_order_line tax
%8 dim_customer Add Column oad_customer
23 dim date E load_order_header order_date oad_order_header
f‘: T Radiixiec £(6) load_order_header customer_code load_order_line
% dim_product Regenerate Indexes load_order_head hip_dat: load_product
#3 des fact table e oad_order_header  ship_date _p
B TP e dss_update_time

o Data Warehouse

Results
| Object

Message

- 1 X

i@ (3] stage_sales detail Procedure update stage_sales_detail rebuilt and recompiled.

i@ (=) stage_sales detail Precedure Completed

- L stage sales_... 1 stage_sales detail updated. 21 new records. 0 records updated.

You are now ready to proceed to the next step - Creating a Fact Table (see "1.12 Creating a Fact
Table" on page 49).
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1.12 Creating a Fact Table

In this step you will create a fact table.

1 Create a drop target by double-clicking on the Fact Table object group in the left pane.
2 Browse the data warehouse connection again (or refresh the data warehouse connection):

DataWarehouse > 1 X

R IR
T @

a(]d

[=n

o
dim_customer

dim_date
dim_order_date
dim_product
dim_ship_date
dss_current_day_details
dss_fact_tahle
dss_parameter
dss_source_system
load_customer
load_order_header
load_order_line
load_product
stage_sales_detail

FEEEEEEEEL EL

Data Warehouse

3 Drag the stage table stage_sales_detail over from the right pane into the middle pane. The following
dialog is displayed. Click ADD.

Add a New Metadata Object H

Define the Type and Mame of the Mew Object.

Specific information for each object tppe iz defined in subzequent screens.

Object Type: | Fact Table -

Object Mame: fact_sales_detail

abh Cancel
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4 The fact_sales_detail table Properties dialog will appear. Select (Build Procedure...) in the update
procedure drop-down and click OK.

%

| Properties

Storage

Language M apping
Purpose

Concept

Grain

Examples

Usage

MHates

Table Mame:

Unique Short Mame:
[maxinmum 22 characters)

Business Display Mame [ELIL):

Description:

Fact Table fact_sales_detail
fact_zales_detai
fact_zales_detail

fact_sales_detail

Update Procedurs: [Build Frocedure....) w
Custom Procedure: [Mone] v
[Mane) Edit
Timestamps
Metadata Structure Changed: D atabaze Created:

20130301 21:15:08.293

5 Select Create and Load to create and load the table now.

Fact Table fact_zales_detail haz been defined

Create

Create and Load |

Create Database Table

Cloze

Table Type: | Detail

R ebuild Curzor Bazed Update

tnemanic [ELIL):

Databaze Altered:

Cancel Help

6 Select the Business Key for the fact table. Choose order_number and order_line_number. Click >

and then OK.

50



Training Guide—QAD Data Warehouse Designer

Calurnm List:

Define Fact Business Key Columns

cuztomer_code
dim_customer_key
dirn_order_date_key
dirn_product_key
diri_ship_date_key
order_date
product_code
quiantity
zales_walue
ship_date

tax

unit_zale_price

Select the buginess keys that uniquely identify each record in
the Fact table. Move them over to the Business key list.

MOTE: Set baged updates can only be selected if no business
kevs are defined.

Business Key List:

order_number
order_line_no

Set Based Insert
[ Allaws \where Clause E diting
Group By Dimension Keys

Include Drelete Befare Inzert

Inzert Hint: | TABLOCK [e.g. TABLOCK)
Update Hint: [e.0. TABLOCK]
)4 Cancel

7 Output from the fact table being created and updated can now be seen in the Results window.

Refresh the Data Warehouse in the right pane.

Questions? Visit community.gad.com

Comments? Go to goo.gl/MfwKHmM
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Your screen should look something like this:

 File Edit View Browse Backup Jobs Doc Reports Validate Tools Window Help

J|,\ |@WEbLinksv0|1%'|3ﬂ|@5cheduler|g—‘l'v|t.3v;.JQ\,_-}Importfﬂﬂza?\‘i;igReports v|J;

SRR @ Scheduler = Diagram
Development v g x factsales detail Columns 1% DataWarehouse
4 [ Al Objects Column Name Display Name Data Type Source Table Source Column @ M |‘ Y
» |1 Connection A& dim_customer_key dim customer ... integer dim_customer dim_customer_key : .
4 (i Load Table A& dim_order_date_key dim order date... integer dim_order_date dim_order_date_key T @
& load_customer A dim_product_key dim product key  integer dim_product dim_product_key 4 [7] dbo
@8 load_order_header A& dim_ship_date key  dimship date.. integer dim_ship_date dim_ship_date_key E dim_customer
@ load_order_line A& order_number order number numeric(12) stage_sales_detail order_number .z. g!m_da;:e date
&8 load_product & order_line_no order line no numeric(4) stage_sales_detail order_line_no - !m_or er_oa
9 =% dim_product
4 % Stage Table A& product_code product code nurmneric(f) stage_sales_detail product_code i‘ dim_ship_date
% stage_sales_detail M unit_sale_price unit sale price numeric(9,3) stage_sales_detail  unit_sale_price =T dss_current_day_details
# Data Store A quantity quantity numeric(g) stage_sales_detail quantity =E dss_fact_table
::—_; N.ormall.zed & sales_value sales value numeric(13,2)  stage_sales_detail sales_value gss;uarameher
4 % IE)lmensmn A tax tax numeric(9,2) stage_sales_detail tax ss_source_syspem
.;1; dim_customer 8 R X fact_sales_detail
23 dim date A& order_date order date datetime stage_sales_detail order_date load customer
'f? dfm_ B duct % customer_code customer code  numeric(g) stage_sales_detail customer_code load_order_header
im_produc , - -
'f? dsst;ct table A ship_date ship date datetime stage_sales_detail ship_date load_order_line
?2 4 N & dss_update_time dss updatetime  datetime dss_update_time = load_product
&% dss_source_system stage_sales_detail
a4 g Dimension View
3 dim_order_date
3K dim_ship_date
4 g FactTable i >
., fact_sales_detail
P f fes— = Results v 1x
ggrega r
B View i Object Message A
i fact_sales_de... CREATE MOMNCLUSTERED INDEX fact_sales_detail_idx_4 OM
i@ Olap Cube ~
. " . ] dbo.fact_sales_detail (dim_ship_date_key) WITH (SORT_IN_TEMPDE =
& Olap Dimension OFF);
Export !
N ': Procedure - fact_sales_de... CREATE UNIQUE NOMNCLUSTERED INDEX fact_sales_detail_idx_A OMN
"? Host Scrint ] dbo.fact_sales_detail (order_number,order_line_nc) WITH
> g Host Scrip (SORT_IN_TEMPDE = OFF);
> W I;d;x Q |_ fact_sales_de... Procedure Completed
= Retro =
i L fact_sales_de... 1 fact_sales_detail updated. 21 new records. 0 records updated.
p p
Results Data Warehouse

You are now ready to proceed to the

to Diagrammatic View" on page 53)

52
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1.13 Switching to Diagrammatic View

QAD Data Warehouse Designer provides the ability to diagrammatically view the data warehouse you have
created.
1 Click on the | - | button to display the Diagram Selection dialog.

2 Select an object Type of Fact Table to narrow the selection list and then select fact_sales_detail.
Click on the Schema Diagram button to display a star schema diagram.

Diagram Selection

Object to Diagram
Schema Diagram

S

gg:% Source Diagram
aag
Type: Fact Table W aage
Object | W | ﬁ}a Jains Diagram
Dizplay Calumnz Link Levels: | 4 W }i: Links Diagram

Fieztict diagram objects to Group/Project 2@
-IE-I-I Impact Dhagram
g

Dependency Dhagram

=

Cancel
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The diagram looks like this:

! File View Tools Window Help
10| o | |@|r@-|& s 2aa =,

== Builder @ Scheduler

dim_order_date dim_ship_date

fact_sales_detail

N

dim_customer dim_product

.@% .@r%

54



Training Guide—QAD Data Warehouse Designer

The toggle button will enable you to switch between the detailed and standard diagrams.
! File View Tools Window Help

364 || @|s@-| L : @ aaP

== -

5 Diagram X

Toggle view
~
’ ';15 dim_product :
#E" dim_customer :
| dim_product_key integer id entity
dim_customer_key integer identit, code numends)
ode nume o) desoiption varcharf4)
mame varchar4s) prod_line varchar24)
addmess warch afdl) prod_grmup varchar24)
dty varchar20) subgroup varchar24)
- & »r fact_sales detsil o A )
varchas2) L e T dss_update_time datetime
d=_update_fime datetime dim_customer_key ineger
dim_order_date_key intfeger
dim_product_key intfeger
dim_ship_date_key integer
order_number numesnio{12)
oder_line_no numericid)
preduct_code numerici)
unit_sale_price numenic®3)
: 2z S T
dim_ship_date_ke: integer
dim_ocrder_date_key integer =P = =8
ship_date datetime
order_date datetime
ship_cal day_in_wesk  vamhaf3)
order_cal_day_in_week wvarchar3)
ship_cal_day_in_week_r integer
order_cal_day_in_wesk_ integer
. . ship_cal_day_in_month  integer
order_cal_day in_month integer
. . ship_cal_day_in_year integer
order_cal_day_in_year integer
. . ship_cal week in_yesr integer
order_cal_weed_in_year integer
. ship_cal_month_no integer
order_cal_month_no integer
. ship_cal_month integer
order_cal_month integer
W

3 To close the diagrammatic view, click on the X on the diagram tab, or alternatively, return to the
Builder section by clicking the Builder tab.

== Builder @ Scheduler 5 Diagram X

close
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_”@\_ TIP: To view the source tracking of the fact_sales_detail table, click once more on the | _ |
button, choose the fact_sales_detail table and then click on the Source Diagram button.

The diagram looks like this:

! File View Tools Window Help
v lz|@li@-|2sdaa| i,

ST = Diagram X

1 Y = k)
= (TUTORAL) 5 =load_order_header o
order number num #= order number num
order date date order date date
customer code num customer code num
ship date date ship date date -
"-‘.:_-!tage_sales_detiil# y.fau:t_sales_detail ¢
dim customer key inte dim customer key inte
dim order date ke inte dim order date ke inte
dim product key  inte dim product key inte
. = dim ship date key inte dim ship date key inte

(TUTORIAL) ¢ + load_order_line : " * " *

9 . order number num order number num
order number num order number num order line no num order line no num
order line no num order line no num
product code num product code num
unit sale price num unit sale price num
quantity num quantity num
sales value num sales value num

v
£ >

You are now ready to proceed to the next step - Producing Documentation (see "1.14 Producing
Documentation” on page 57).
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1.14 Producing Documentation

QAD Data Warehouse Designer also provides the ability to produce user and technical documentation. This
is obviously of more value if the descriptive data has been entered against the columns and tables in the
data warehouse, which we have not done during this tutorial.

1 To view the documentation for the components of the data warehouse, select Doc from the menu,
then Create Documentation.

Doc | Reports  Validate Tools Window

&  Create Documentation...

A Display Documnentation

Display Documentation in Browser

2 Select a file path (directory) under which to save the HTML files that will be produced.

Save As
Savein: | | Documentation vl @ F = @
= Mame ’ Date modified Type ™
';}*" . images 1/21/2013 9:28 AM  File fol
Recentplaces gl pjank.html 1/31/20134:31PM  Firefox
|| glossary.html 1/21/2013 9:28 AM Firefox
- |#] index.html 1/21/2013 9:28 AM  Firefox
Desktop & Names.html 1/21/2013 9:28 AM  Firefox
— |&| Order_Presentation_indextech.html 1/21/2013 9:28 AM Firefox
=] |&| Order_Presentation_indexuser.htrml 1/21/72013 %28 AM Firefox
Libraries || Order_Presentation_maintech.htrml 12172013 %:28 AM Firefox
|&| Order_Presentation_mainuser.html 1/21/2013 %:28 AM Firefox
i_;'k |& | wsl_job_8280 _tech.html 2/5/2013 5:00 PM Firefox
Computer |& | wsl_obj_1_tech.html 1/21/2013 928 AM Firefox
- |# | wsl_obj_2_tech.html 1/21/2013 .28 AM Firefox
‘._L\ {H wsl obi 3 tech.html 1/21/2013 9:28 AM Firefix N
Metwork
File name: |m v | Save
Save as type: Select an output directony W Cancel

3 The next screen allows for the inclusion of a banner and user defined links. Leave these options
unchecked and click OK to proceed.

Tutorial 1 Basic Star Schema Fact Table - 57

Questions? Visit community.gad.com
Comments? Go to goo.gl/MfwKHmM



http://community.qad.com/web/community/home

Training Guide—QAD Data Warehouse Designer

4

58

Documentation Creation Options

IJzer and technical documentation will be created in HTML farmat in the destination directon,. 0k

To uze 3 cugtom look and feel add vour own MainStyle.cas file into the destination directon. Cancel

Documentation Title [e.q. Data ‘warshouse): |

Do you want o link in any custom HTML pages? Linkz

Do you want to include current file group uzage? )
[t will take longer to create the docurnentation, Sizes

Ho would wou like the columnz sorted’? . Colurnn Order Colurnt Mame Buzineszs Mame

Do you want to include shadows on the diagram boxes? Shadow

Do you want ko create impact analyzis on load tables? "
[E will take longer to create the documentation. Impact

Do you want to replace the exizting style sheet?
Do nat tick thiz box if you utilize a custam style sheet. [ | Replace Style Sheet

Do your wigh ta limit the complesity of the diagrams?

Select the maximum number of process steps to dizplay in W
the zource diagrams.

Include any personalized links if required and click Finish.
Document Links

To include any personalized links fram the index page complete the details below.
Firzhed

Pleaze enter the text which will farm the html link,

" Muare

Pleaze enter the html filename to link ta [ Either a flename which iz relative to the Cancel
documentation directony or use the browse buttam far an absalute flename. |

W Browse Delete
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The documentation runs:

Documentation Progress
Oveiall Progiess:
Step:
Blossary

7@‘: TIP: To view the documentation select Doc, Display Documentation:

Doc | Reports  Validate Tools Window
M Create Documentation...
L Display Documentation

Display Docurnentation in Browser

You are now ready to proceed to the next step - Data Store Objects (see "1.15 Data Store Objects
(Optional)" on page 60)
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1.15 Data Store Objects (Optional)

Data Store objects are used to provide a persistent storage of load tables. These objects are not licensed
for every installation and hence this section is optional.

1

2
3
4

Browse the Data Warehouse in the right pane.

Double-click the data store object in the left pane.

Drag load_product from the right pane into the middle pane.
Accept the default name of ds_product and click ADD.

Add a New Metadata Object

Defing the Type and Hame of the Mew Object.

Specific information for each object type iz defined in subsequent screens,

Object Type:

Object Marme:

[rata Store

dz_product

ADD Cancel

5 Select (Build Procedure...) from the Update Procedure drop-down list. Click OK.

60

i

| Fropertizz

| Table Mame:

Storage
Purpoze
Cancept
Grain
Examples
Uszage

Motes

Unique Short Mame:
[maximum 22 characters)

Buziness Display Mame [ELIL):

Dezcription:

Update Procedure:

2013-03-04 03:19:12.350

Data Store ds_product

dz_product
dz_product

dz_product

[Build Procedure..]

Custom Procedure: [Mone]
[Mone)
Timestamps
Metadata Structure Changed: D atabaze Created:

Table Type: | Data Store ]

Febuld | | Regenerate

Edit tnemanic [EUL]:

D atabase Altered:

Cancel Help
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6 Click Create and Load.

Create Database Table

Drata Stare dz_product has been defined

Create Create and Load |

7 Select the options as shown below and click OK.

Cloze

Define Data Store Procedure Type and Options

Frocedure Types

Procedure Type: Set W Previous build was : Set

Build Optiong

[]Process in Batch

[ Distinct Data Select

[ Include Delete Before Insert

[ Include Initial Load Inzert

Inciude Update Statement Changed Rows Only

Update Hint: | TABLOCE,

Include Ingert Statemnent Mew Rows Only

Inzert Hint: TABLOCK

[JUse Merge Statement for Update and Insert

8 Click OK on the Parameters dialog.

Questions? Visit community.gad.com
Comments? Go to goo.gl/MfwKHmM

Except V)

Except W

[e.0. TABLOCK)

(e.g. TABLOCK]

Cancel
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9 Select code as the business key, select > and click OK.

Columnm List:

Define Data Store Business Key Columns

dezcription
prod_group
prod_line
subgroup

Select the business keys that uniquely identify each record in
the Data Store table.

kM owe them over to the business key list

Business Key List:

code

ak

Cancel

10 Click OK on the Source Table mapping screen.
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Define the Joins [or edit the join clause].

Source Table Mapping

To define a Join zelect two tables and select the join type. Then select the join columnz from the column lists presented.

Source Tables:

Join Clause:

&

[load_product]

COuter Join | | Simple Join

FROM [load_product] load_product

where Clause:

Table & Colurnr & Table B Calumn B

Group By Clause:

[]word wiap Displayed Code

Ok, Cancel

11 Data should now be loaded into the ds_product table. Refresh the Data Warehouse in the right pane

(F5).
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Your screen should look something like this:

! File Edit View Browse Backup Jobs Doc Reports Validate Tools Window Help

J|‘,\ |@WebLinksvQ|1{|3ﬂ|@5cheduler|@'v|gﬁv;'JQ\,_-‘-Importfﬂﬂz.;i?&;if,Reports v|J;

SRR @ Scheduler

Development o [1£3 || CRCICRITE LT I s DataWarehouse
4 [ All Objects ~ C.olumn MName Display Mame DaiaTyfpe Source Table Source Column EEE |a P .:1: XH=

> [ Connection H code code numeric() load_product code

4 3 Load Table H description description wvarchar({g4) load_product description Y @
& load_customer # prod_line prod line varchar(24) load_product prod_line 4 [ dbo
&8 load_order_header # prod_group pred group wvarchar(24) load_product prod_group E dim_customer
& load_order_line H subgroup subgroup warchar({24) load_product subgroup o d?m_date
&8 load_product H dss_update time  dss updatetime  datetime dss_update_time g :::_;:::S[Eiate

4 W StageTable 1_' dim_ship_date
W stage_sales_detail =T ds_product

4 i DataStore =T dss_current_day_details
#f ds_product dss_fact_table

== MNormalized =T dss_parameter
4 %2 Dimension dss_source_system

fact_sales_detail

%2 dim_customer
g6 " load_customer

28 dim_date

e P 3 -- load_order_header
-:1:5: dim_product =T load_order_line
&% dss_source_systen @ Object Message ~ == stage_sales_detail
4 3 Dimension View : ) g
3§ dim_order_date - ds_product EXECUTE sp_addextendedproperty N'Comment’, N'Date and time the row
3‘ dim_ship C_late ] was updated in the data warehouse.', N'user', M'dbo’, N'table’

Jds_product’, N'column’, N'dss_update_time';

4§ FactTable = -
% fact_sales_detai ] |— ds_product  Create indexes on Data Store dbo.ds_product completed successfully.
] Aggrega;e N @ ds_product  CREATE UNIQUE NONCLUSTERED INDEX ds_product_icx_A ON
 View dbo.ds_product (code) WITH (SORT_IN_TEMPDE = OFF);
" Clap Cube (] |_ ds_product Procedure Completed
& Olap Dimension v |9 L ds_product 1 ds_product updated. 9 records added. 0 records updated. v
< > Results i Data Warehouse

Repeat the exercise for order_line, order_header and customer.
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Rollup Fact Tables, ASCII File
Loads, Aggregates

Before you start on this chapter you should have:

O Completed Tutorial 1 - Basic Star Schema Fact Table (see "Basic Star Schema Fact Table" on page
1)
O Successfully completed Creating a Fact Table (see "1.12 Creating a Fact Table" on page 49)

This chapter deals with fine tuning the data warehouse by creating roll-up fact tables and aggregates. It
also includes loading an ascii file into a new load table.

In This Tutorial

2.1 Purpose and ROAAMAP «...vevueeereieeenaaeeeaieenaaneanns 66
2.2 Making a Connection to Windows ........................ 69
2.3 Loading Tables from Flat Files............ccceeeeiinn.. 73
2.4 Creating Stage Tables .......ccovviiiiiiiiiiiiiiiens 79
2.5 Creating Fact Tables........ooiiiiiiiii s 81
2.6 Rollup/Combined Fact Table..........cccceviieeiinn.. 83
2.7 Aggregate Tables......oooiiiii i 86
2.8 Creating a Customer Aggregate ........cccvvvevevennnnn.. 88
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2.1 Purpose and Roadmap

Purpose
This tutorial will walk you through the process to:

[0 Load data from flat files (in Tutorial 1 source data was obtained via database links)

O Create a rollup fact table that allows users to see budgeted, forecast, and actual sales amounts and
guantities broken down by customer, product and month

O Create separate aggregate tables that summarize data in the rollup table by (i) product and (ii)
customer

In short, this tutorial loads budget and forecast data from flat files into their own load, stage and fact
tables. This data is then combined with data from the fact_sales_detail table (created in Tutorial 1) and
summarized to create a new rollup fact table, fact_sales_analysis. Further summarization is done on the
rollup table to create two separate aggregate tables.

The following are diagrams showing (i) the rollup table, fact_sales_analysis and (ii) the customer
aggregate table, agg_sa_customer that will be created as part of this tutorial.

Rollup fact_sales_analysis:

! File View Tools Window Help
il |l=|l@|la@-|3 &2 &8 |,

== Builder @ Scheduler 5, Diagram %

dim_product I
[E4e)

fact_sales_analysis

%

N

dim_customer | dim_ship_date |

cie)
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Aggregate agg_sa_customer:

! File View Tools Window Help
10| o lzl@la@-|2sd&aa P,

== Builder #® Scheduler = Diagram X

dim_ship_date |

%

agg_sa_customer
>

dim_customer
)
=4

i

Tutorial Environment

This tutorial has been completed using IBM DB2. All of the features illustrated in this tutorial are available
in SQL Server, Oracle and DB2 (unless otherwise stated). Any differences in usage of QAD Data Warehouse
Designer between these databases are highlighted.

Tutorial Roadmap

This tutorial works through a number of steps. These steps and the relevant section within the chapter are
summarized below to assist in guiding you through the tutorial.

Step in Tutorial Section

Create a new connection to allow data to be |Making a Connection to Windows
loaded in from flat files on C: drive.

Create (and load) the data for Loading Tables from Flat Files
O load_budget

O load_forecast

Note: Data is loaded from flat files on C: drive
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Step in Tutorial Section

Create the following stage tables Creating Stage Tables
O stage budget
O stage forecast

Stage table creation entails using
corresponding load tables and including links
to the following dimensions: (dim_customer,
dim_product, dim_date)

Create the following fact tables Creating Fact Tables
O fact_budget
O fact_forecast

Create the rollup fact table, Rollup/Snapshot Fact Tables
fact_sales_analysis

This rollup combines forecast, budget and
sales data from fact_budget, fact_forecast
and fact_sales_detail tables respectively. The
data is rolled-up (grouped) by product,
customer and month. Note that dimension
keys are used for the rollup.

Create product aggregate (agg_sa_product) Aggregate Tables
table.

This aggregate summarizes fact_sales_analysis
data by product

Create customer aggregate (agg_sa_customer) | Creating a Customer Aggregate
table.

This aggregate summarizes fact_sales_analysis
data by customer.

This tutorial starts with the section Making a Connection to Windows (see "2.2 Making a Connection to
Windows" on page 69).
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2.2 Making a Connection to Windows

This follows a similar process to the earlier connections (see "1.6 Creating a Connection" on page 13)
made, but differs in that the connection is within the PC.

Note: The following connection should have been automatically created. It should however be validated
to ensure that it is correct for the environment.

1 Log on to QAD Data Warehouse Designer.

2 In the left pane, double-click on the Connection object group.

3 Select File | New, or right-click the Connection object and select New Object.
4 Enter Windows in the 'Name of Object' text box and select Add.

5 Enter the Connection properties as below:

Field Description

Connection Name Windows

Connection Type Windows

Host Name Not required

Work Directory Required. Must be an existing valid directory on the PC, e.qg,
c:\temp

Database id (SID) For Oracle, the appropriate SID for your metadata
installation, e.g. ORCL. For SQL Server and DB2 leave this
field blank.

Database home This is only required for Oracle and if the Database SID is in a

directory non-default directory

Windows User ID Leave blank

Windows Password Leave blank

Dss User ID For Oracle, this is the data warehouse username. This is the
database logon for SQL Server and DB2. It should be dbo if a
trusted connection is being used for SQL Server. If an OS
authenticated user is being used for DB2 this should be left
blank.

Dss password For Oracle, this is the data warehouse password. This is the
database password for SQL Server and DB2. It should be left
blank if a trusted connection is being used for SQL Server or
if an OS authenticated user is being used for DB2.
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Sample sQL Server Properties

Connection Name

Connection Type

Windows Host

Windows Host Name

Work Directory

Database ID

Database Server/Home Directory
Credentials

Windows User ID

Windows User Password

D55 User ID

D55 User Password

Other

Data Type Mapping Set (Default)
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Sample Oracle Properties:

0

Connection Windows

| Propettes

Motes

Fl

General

Connection Mame Windows

Connection Type Windows |E|
4 Windows Host

Windows Host Name

Werk Directory c\temp |;|

Database ID dssdemao |;|

Database Server/Home Directory [eed]
4 Credentials

Windows User ID

Windows User Password

DSS User ID dssdemo

DSS User Password o
4 Other

Data Type Mapping Set (Default)

0K || Cancdl || Hep
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Sample DB2 Properties:

0 Connection Windows
| P )
Notes
Connection Name Windows
Connection Type Windows |Z|
Windows Host Name
Work Directory c\temp [
Database ID |;|
Database Server/Home Directory |;|
Windows User ID
Windows User Password
D55 User ID dssdemo
D55 User Password -
Data Type Mapping Set (Default)
oK || cancdl || Hep

You are now ready to proceed to the next step - Loading Tables from Flat files (see "2.3 Loading
Tables from Flat Files" on page 73)
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2.3 Loading Tables from Flat Files

In this step you will parse and load a file from Windows into a load table in the data warehouse.
1 Double-click on the Load Table object group in the left pane. This will list all load tables in the
middle pane and make the middle pane a drop target for new load tables.

2 Browse to the Windows connection in the right pane by selecting Browse | Source Tables from the
menu strip at the top of the screen. Select Windows as the Connection. Leave the Schema field blank.

Click OK.
List Source Tables Connection
Connechion: W
zer 1D:
Pazsward:
Filker
Schema:
Hame: [Mone) ¥
Object Types
Tables e [ ] Spstem Objects
[FroLp: ] W
PfDiECt: ['l.:..'"] W
Drata Tepe Mapping Set: | [Default] W

Refrezh Current Cancel
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3 Navigate to c:\Program Files\QAD\Tutorial folder, click on budget.txt and drag it into the middle
pane.

@0 W WA
Y @

=

'

& Uninstall Information -
a | QAD
i administrator
i application
i o2
E.j' Doclmages
& orade
& Teradata
4 [ Tutorial -
| budget.trg
| budget.txt
| forecast.trg
| forecast.tet

m

1| ] 3

Data Warehouse

4 Rename the object load_budget (i.e. remove the _txt suffix) and click ADD.

Add a New Metadata Object

Define the Type and Mame of the Mew Object.

Specific information for each object lype iz defined in subzequent screens.

Object Type: Load Table ¥

Obiject Mame: |Il:uad_l:|udged

ADD Cancel

Specifying the load type
You must now specify the type of load you require from the four options given:

= File load (single data column)

= File load (columns parsed)

= Script load (single data column)
= Script load (columns parsed)
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For more information on load types see the section on flat file loads in the loading data chapter.

1 For this tutorial select Script load (columns parsed).

Specify the type of Load required

A File bazed load places contral and management of the extract
process in the Scheduler, |t iz the best method for most simple data
loads.

A zingle data calumn file bazed load results in the majority of the
work, occuring in the Data warehouze, The column parzing can
be perfarmed in the post load procedure

File load [zinagle data column)

A column parzed file bazed load results in the colunn parsing being

Filz load [col d
performed an the host spztem az part of the data load process. joad columps parsed)

& Script bazed load places contral and management of the extract
process in the script which can be tailared. IF iz the best method far
more complex data loads.

A zingle data column zcnpt based load results in the majonty of the
work, occuring in the Data warehouze, The column parzing can
be performed in the post load procedure.

Script load [zingle data column)

& colurnn parsed scrpt bazed load results in the column parsing Script load [columns parzed]
being performed on the host spstem in the defined script az part of
the load process.

Cancel

Note: For DB2, file loads are not available in this dialog.
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2 From the data load wizard enter a comma (,) in the Column Delimiter field. As the first row is a

76

First Fiowsz from the File

header, place a check in the box and click OK.

Data load Wizard

1002,228,185,403.32.02-JUMN-2000
1008,228,80,978.58,02-JUN-2000
1003227 62,572 42 30-4PR-2001
1007 227 98,766.17 230-4PR-2001
1004, 226,40,218.00,05-M0%-2001
1006, 226,40,678.00,05-M0%-2001
1009,225,74,940.24,04-4PR-2002
1002,225,74,163.97 04-4PR-2002
1006,225,40,618.00,04-4PR-2002
1007, 225,98,766.17,04-4PR 2002
1004,225,74,402.54,04-4PR-2002
1003,224,15,134.85,15-N0V-2001
100822415177, 34 15-M 0V -2001
1001.224,15,155.50,15-N0V-2001
1001.223,74,812.46,13-40G-2000
1009,223,29,369.17 1 3-4G-2000

ANOT T A0 CTT e AT AL imnnn

Colurnn Delimiter:
First Row iz a Header:

Recard Delimiter:

product_code,customer_code,budget_quantity budget_sales_walue, budget_date

>

Mo Column delimiter will initiate width bazed parzing
CHAR[nn] inzertz an ASCH character [e.g. CHAR[S] = tab)

Decimal Code

If ho record delimiter iz specified a newline or cariage return, newling iz assumed.
For a fiwed width record enter Flx nhn where ninn iz the record width

(] Cancel
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3 QAD Data Warehouse Designer uses the header row as suggested column names. For each column

N o o1 b~

confirm the name and data type. You may have to change it to a more appropriate value. Click Add.

Column Data:

Data load Wizard - Column Definition

File:

product_code
1002
1008
1003
1007
1004
1006
1009
1002
1006
1007
1004

103
1nna

Colurnn Marme:

Business Display Mame: | product code

Data Type:

Corversion:

Buzinezs Definition:

1002,228,185,403,32,02-JUN-2000
1008,225,20,378.58,02-1UN-2000
1003.227 62.572.42 30-4PR-200
1007227 .98,766.17 30-APR-200
1004,226,40,215.00,05-M0Y-200
1006,226,40,618.00,05-M0Y-200M
1003.225.74,340.24 04-APR-2002
1002.225,74,163.97 04-APR-2002
1006.225,40,618.00,04-APR-2002
1007,225,98,766.17 04-APR-2002
1004,225,74,402.54 04-APR-2002
1003.224.15.134.85.15-N0W-2001
1NNR 224 1R 177 34 1R-NMW-20m

Display decimal character values

W

Click OK on the load_budget Properties dialog.

Click OK for the DB2 Load cannot skip header rows dialog.
Click OK for the New script created dialog.

Select Yes on the prompt to create and load the table now.

product_code,customer_code budget_quantity, budget_zales_walue budget_date

Add

Cancel

Note: Loading files with a header row into DB2 will result in an error message.

Repeat steps (1) to (9) for the forecast.txt file to create and load the table load_forecast.
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Your screen should look something like this:

! File Edit View Browse Backup Jobs Doc Reports Validate Tools Window Help
P | o | 43 WebLinks - @ | = | 2| (& Scheduler | <7 ~ P S Aimpot H E g ik "

= Builder JEURS I
Development ~ 0 X Load Table Columns

4 [ All Objects Column Mame Display Name
4[] Connection &8 product_code product code
7] DataWarehouse &8 customer_code customer code -
7 Tutorial (OLTF) i forecast_quantity forecast quanti.. i |;:.'i1 Uninstall Information
[ Windows 4 Q'_H'D
& Administrator
& Load Table &8 forecast_date forecast date & application

&8 load_budget

& B2
&8 load_customer B Docmages
&8 load_forecast & orade
& load_order_header 3 & Teradata
&8 load_order_line 4 | Tutorial
&8 load_product ] budget.trg
W Stage Table J budget.txt

i Data Store | forecast.trg
| forecast.tet

& forecast_sales_value forecast sales v...

=5 MNormalized Results

3{ Dimension View | Obj
¢ | ... | Message
%% Dimension

& FactTable @
ﬁ’ Aggregate ‘\j

j:f View 'q,_j

‘_ Olap Cube 1] {1 rows affected) < o
_I‘: Clap Dimension

Data Warehouse

Reports

Ready Middle Pane: Load Table Columns | Development (WslWarehouse) | Userld: dbo | Browse: Windows

You are now ready to proceed to the next step - Creating Stage Tables (see "2.4 Creating Stage Tables"
on page 79).
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2.4 Creating Stage Tables

Two separate stage tables need to be created for load_budget and load_forecast. This is the same as the
procedure from the first tutorial for Defining the Staging Table (see "1.10 Defining the Staging Table"
on page 36).

1

o O~ WN

10
11

12

13

14
15
16

Double-click the stage table object group in the left pane. This will list the existing stage table in the
middle pane.

Browse to the data warehouse Browse/Source Tables or click on the orange glasses in the toolbar.
Drag the table load_budget from the right pane to the middle pane and drop.

Click ADD to add the stage table called stage_budget.

Click OK on the Properties dialog.

Now bring in the following keys from the right pane into the new table. Click the stage table name in
the left pane to list the stage table columns in the middle pane; this also makes the middle pane a
drop target for new columns:

- dim_customer_key

- dim_product_key

- dim_date_key

Now in the left pane, right-click on stage budget and select Create (ReCreate).

In the left pane, right-click on stage_budget and select Properties. In the Update Procedure field
select (Build Procedure...). Click OK.

Select Cursor as the update procedure type.
Click OK on the Parameters dialog.

SQL Server data warehouse users will now see an additional join screen. This screen is presented even
though no joins are required. This screen allows the selection of either a 'Where' based join or an ANSI
standard join. The default will be ANSI standard join. Click OK to proceed.

Select the dimension keys:

= dim_customer - customer code

= dim_product - product code

= dim_date - budget/forecast date (depending on which stage table you are working on).
Click > then OK for each one.

Now define the business keys. Add customer_code, product_code, and budget/forecast_date to the
business key list, and click OK.

Right-click on the stage table in the left pane, and select Execute Update Procedure.
Repeat steps (1) to (14) to create stage table stage_forecast from load_forecast.
Refresh the Data Warehouse in the right pane (F5).
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Your screen should look something like this:

! File Edit View Browse Backup Jobs Doc Reports Validate Tools Window Help
| 43 Web Links ~ 0| = | ;ll @Scheduler|é{'v|gﬂ'v SIS mpot W] F 8 E
@ Scheduler = Diagram -

st hil st Col 5
Development v [ x stageforecast toumn DataWarehouse v 1x

% stage_budget
4 stage_forecast
W stage_sales_detail
> #& Data Store
== Normalized

B )
& Dimension

3 Dimension View

ds_order_line
ds_product
dss_current_day_details

=T dss_fact_table

dss_parameter
dss_source_system
fact_sales_detail
load_budget

> 4 FactTable load _customer
& Aggregate load_forecast
j:f View load_order_header
i@ Olap Cube < > load_order_line
‘@ Olap Dimension o load_product
": Export Results o= stage_sales_detail
. i j ~
» 3 Procedure | Object Message
. 2 Host Script i@ [ stage_f.. Create of Stage Table dbo.stage_forecast completed successfully.
> @ Index @ [ stage_b.. Procedure update stage_budget rebuilt and recompiled.
& Retro i@ (& stage_b.. Procedure Completed
i@ [# stage_f.. Procedure update stage_forecast rebuilt and recompiled.
i@ =] stage_f.. Procedure Completed

Results

[+ L stag.. 1 stage_forecast updated. 18 new records. 0 records updated.

Data Warehouse

4 [ All Objects C.olun'.ln Mame Di.spla\-I Mame Flata Type S(.:urce Table S:.:urce Column EERE: | | Frgp. .;1; XH T
» [ Connection W dim_customer_key  dim customer key  integer dim_customer  dirm_customer_key
4 [ Load Table W dim_product_key dim product key integer dim_product dirm_product_key Y @
@ load_budget W dirn_date_key dim time key integer dirm_date dim_date_key 4 [ dbo
@ load_customer W product_code product code integer load_forecast product_code E dim_customer
& load_forecast W customer_code customer code integer load_forecast  custorner_code == d?m_dahe
{8 load_order_header W forecast_guantity forecast quantity integer load_forecast  forecast_quantity E :::_;:s;ﬁate
{8 load_order_line W forecast_sales_value forecastsalesvalue numerc(13,2) load_forecast forecast_sales_value dim_ship_date
i load_product W forecast_date forecast date datetime load_forecast  forecast_date T ds_customer
4 4 Stage Table W dss_update_time dss update time datetime dss_update_time ds_order_header

You are now ready to proceed to the next step - Creating Fact Tables (see "2.5 Creating Fact Tables"
on page 81) for these two new stage tables.
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2.5 Creating Fact Tables

1 Double-click on the Fact Table object group in the left pane.
2 Click and drag stage_budget into the middle pane. Accept the name fact_budget and click ADD.
3 Select (Build Procedure...) from the update procedure drop-down list and click OK.
4 Click Create and Load when asked if you wish to create and load the table now.
5 Select the Business Key definitions. Add customer_code, product_code, and budget_date and click
OK.
Define Fact Business Key Columns
Calurnn List; Select the buginess keys that uniquely identify each record in
b " the Fact table. Move them over to the Business key list.
udget_quantity
b_udget_sales_value MOTE: Set bazed updates can only be selected if no business
d!m_customer_key keys are defined
dim_date_key ,
dirm_praduct_key Buziness Key List:

customer_code
product_code
budget_date

Set Bazed Inzert
[] &llaws ‘wWihere Clause Editing
Group By Dimension Keys

Inchude Delste Before [neert

Inzert Hint: | TABLOCE. [e.o. TABLOCK)
Update Hint: [e.g. TABLOCK)

Cancel

6 Repeat steps (1) to (5) on stage_forecast to create fact_forecast (with a business key of
customer_code, product_code, and forecast_date).

7 Refresh the Data Warehouse in the right pane (F5).
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Your screen should look something like this:

! File Edit View Browse Backup Jobs Doc Reports Validate Tools Window Help
| 43 Web Links ~ Q| = |3ﬂ| @Schedulel|g@v|¢ﬂv - P @ Almpot M FE g F - i

agram

0] e

Builder L URSS

evelopment

i load_order_line

fact_forecast Columns

& forecast_sales_value

dim_product

forecast sales v... numeric(13,2)  stage_forecast  forecast_sales_value dim_ship_date
i load_product 4 forecast_date forecast date datetime stage_forecast  forecast_date ds_customer
4 % StageTable A& dss_update_time dss update time  datetime dss_update_time ds_order_header
% stage_budget ds_order_line
W stage_forecast ds_product
% stage_sales_detail dss_current_day_details
. # Data Store dss_fact_table
!é Mormalized dss_parameter
o D ) dss_source_system
¢ ab ?mens?on ) fact_budget
> i Dimension View fact_forecast
4 g FactTable fact_sales_detail
A& fact_budget load_budget
A& fact_forecast load_customer
A fact_sales_detail < > load_forecast
load_order_header
Aggregate - -
g; View Results = i 2 load_order_line
_v Olap Cube @|0bject Message - load_product
‘@ Olap Dimension - fact forecast  CREATE NONCLUSTERED INDEX fact_forecast_idx_3 ON dbo.fact_forecast smge—?;‘dgﬂ
o B (dim_date_key) WITH (SORT_IN_TEMPDE = OFF); stage_forecast
& Export - stage_sales_detail
> 2 Procedure - fact_forecast CREATE UMIQUE WONCLUSTERED INDEX fact_forecast_ick_A ON
. 2 Host Scrint G - dbo.fact_forecast (customer_code,product_code forecast_date) WITH
g nd o (SORT_IN_TEMPDE = OFF);
> ndex
& Retro G I fact forecast Procedure Completed
@ L fact forecast 1 fact_forecast updated. 18 new records. 0 records updated.
Results Data Warehouse

4 [ All Objects Colun'.ln MName | Di.spla‘-I Name | FJEETYDE | S(I:uroeTabIe | S(-:urce Column Rl |a WRAE =
[ Connection A& dim_customer_key dim customer... integer dim_customer  dim_customer_key
4 [ Load Table A dim_product_key dim product key  integer dim_product dim_product_key
@ load_budget A dim_date_key dim time key integer dim_date dim_date_key
@ load_customer A& product_code product code integer stage_forecast  product_code
& load_forecast 4% customer_code custormer code integer stage_forecast customer_code d?m_date
i load_order_header A forecast_guantity forecast quanti.. integer stage forecast  forecast_quantity clim_order_dats

You are now ready to proceed to the next step - Rollup/Snapshot Fact Table (see "2.6 Rollup/Combined
Fact Table" on page 83)
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2.6 Rollup/Combined Fact Table

A rollup table enables the viewing and combining of different levels of granularity in the data, such as
sales, budget and forecast detail. The result is that the end user can compare, for example, sales against
budget against forecast on a monthly basis.

1
2

Double-click on the Fact Table object group in the left pane.

Click and drag fact_sales_detail to the middle pane, and change the new object name to
fact_sales_analysis.

Note: Do not make any changes to the table definition and click Close when asked if you want to
create and load the table now.

Because this level of granularity is no longer required, delete the following columns:
= customer_code

= product_code

= order_date

= ship_date

» dim_order_date key

» unit_sale_price

= order_number

= order_line_no

Note: A new column has appeared - dss_fact_table_key. This is used to identify which fact table has
populated a row in the rollup fact table and should not be removed.The dss_update_time field must
also be present to record the time that the record was updated in the data warehouse

In the left pane click the fact_sales_analysis table. In the right pane open fact_budget and drag
budget_quantity and budget_sales_value into the middle pane (within fact_sales_analysis).

In the right pane open fact_forecast and drag forecast_quantity and forecast_sales_value into the
middle pane (within fact_sales_analysis).

In the left pane, right-click on fact_sales_analysis and select Create (ReCreate).

In the left pane, again right-click on fact_sales_analysis and select Properties. In the Update
Procedure field select (Build Procedure...) and then click OK.

Rollup tables are rolled up via a dimensional hierarchy. You will be given the opportunity to specify
what to roll up on. From the dialog "Define rollup date dimension and column” select the following
then click OK.

= Date dimension - dim_ship_date
= Rollup column - ship_cal_month:
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Define Rollup date dimension and column n

| dentify the Date dimenzion that will be uzed as the bagziz for the rollup.
Then zelect the column that this fact table rolls up to [e.q. Cal_Month]

|f ho date rallup iz required. Select the date dimension key az the rallup calumn.

Date Dimensgion Faollup Calumn

dirn_zhip_date W :E:hil al_rmaonth

9 Now select the date dimension for each of the detail tables. For fact sales_detail, choose
dim_ship_date_key and click OK.

Define rollup date dimension and column

Fact: fact_sales_detail
Select the date dimenzion key to be uzed for the rollup of this fact table

Date dimengion Key

Y|

Cancel

For fact_budget choose dim_date_key and click OK:

Define rollup date dimension and column “

Fact: fact_budget
Select the date dimenzion key to be wuzed far the rollup af this fact table

Date dimenzion key

Y|

Cancel

Finally for fact forecast again choose dim_date key and click OK. This is required so QAD Data
Warehouse Designer knows which dimension to use to rollup each of these detail fact tables.

10 Populate the fact rollup table by right-clicking on fact_sales_analysis and choosing Execute Update
Procedure.
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Your screen should look something like this:

! File Edit View Browse Backup Jobs Doc Reports Validate Tools Window Help

J|,,\, |@’WehLinksvQ|,‘E',,'|3ﬁ|®8chedulel|@v|g3v;EQQ\,‘_-!-Imporl:::ﬂ_ﬂZﬁ"?\‘i;Ef,Reporis v|J;

2= Builder €1

agram

fact_sales lysis Col 5
Development v I x facsalesanaysis tolumn DataWarehouse

4 [ Al Objects Colun'.ln MName | Di.spla\-I MName | FJaiaType | S(I:uroeTabIe | S(I:urce Column T | Y
» [ Connection A& dim_customer_key  dim customer ... integer dim_customer dim_customer_key :
4 [ Load Table A& dim_product_key dim product key  integer dim_product dim_product_key T @
8 load_budget A& dim_ship_date_key dimship date.. integer dim_ship_date dirn_ship_date_key 4 [ dbo -
@ load_customer A& quantity quantity numeric(8) fact_sales_detail quantity E dim_customer
&8 load_forecast A& sales_value sales value numeric{13,2)  fact_sales_detail sales_value _Z :?m_da;:e date
8 load_order_header A& budget_quantity budget quantity  integer fact_budget budget_quantity = d:zj;;[;:ta
{8 load_order_line & budget_sales_value budget sales v... numeric(13,2) fact_budget budget_sales_value = dim_ship_date
i load_product & forecast_quantity forecast quanti.. integer fact_forecast forecast_quantity =T ds_customer
4 % StageTable & forecast_sales_value forecastsalesv.. numeric(13,2) fact forecast forecast_sales_value T ds_order_header
W stage_budget A& tax tax numeric(3,2)  fact_sales_detail  tax = :s_ordsr_llne
W stage_forecast & dss_fact table key  dssfacttable k.. integer dss_fact_table dss_fact_table_key o ospe uct )
W stage_sales_detail . . i i =& dss_current_day_details
. 4 Data Store & dss_update_time dss update time  datetime dss_update_time =T dss_fact_table
: Mormalized = dss_parameter
53 b . dss_source_system
> §% Dimension . fact_budget
> 3 Dimension View . fact_forecast
4 @ FactTable 123 dim_customer_key {int, nc
A fact_budget 123 dim_product_key (int, not
A fact_forecast 125 dim_date_key {int, not nul
A fact_sales_analysis < > 123 product_code (int, null)
A& fact_sales_detail 123 customer_code (int, null)
& Aggrega;e - Results = 22 123 forecast_quantity (int, nul
o View Q|Object Meszage - i3 forecast_sales_value (nun
_v Olap Cube @ fact_sales_analysis | fact_sales_analysis ( fact_forecast ) data deleted for date key t-) ;Brecas;_dahe. {dah;hmgn
% Ol Dimen B 20011101, Deleted 0 rows. __ Q) dss_update_time {datetim
U: Olap Dimension . g - =t fact_sales_detail
4 Export e | fact_sales_analysis | fact_sales_analysis (fact forecast ) data inserted for date key =T Ioad_budget
+ 2 Procedure 20011107, Inserted 3 rows. =% load_customer
5 ‘;_J Host Script Q fact_sales_analysis | fact_sales_analysis ( fact_forecast ) data deleted for date key =T load_forecast
. @ Index B 20020401, Deleted 0 rows. =T load_order_header
& Retro fact_sales_analysis | fact_sales_analysis ( fact_forecast ) data inserted for date key = load_order_line
20020401, Inserted 5 rows. =% load product e
£ >
Results Data Warehouse

You are now ready to proceed to the next step - Aggregate Tables (see "2.7 Aggregate Tables" on page
86)
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2.7 Aggregate Tables

Aggregate tables are used to improve performance. They provide a subset of the main fact table which
the end user tools can navigate for a faster query time. An aggregate is typically created by the deletion
of items that don't make sense when summarized and by deleting one or more of the dimension keys.

_’@: TIP: It is common practice to create two or more aggregate tables for large fact tables.

1 Double-click on the Aggregate object group in the left pane. Refresh the Data Warehouse source
table in the right pane (F5).

2 From the right pane drag fact_sales_analysis into the middle pane, changing the name to
agg_sa_product. Click ADD.

Add a New Metadata Object

Define the Type and Mame of the Mew Object.

Specific information for each object type iz defined in subsequent screens.

Object Type: Agaregate W

Object Mame: agg_sa_product
aDD Cancel

3 Click OK on the Properties dialog.
4 Click Close on the Create Database Table dialog.

5 Delete dss_fact_table key so that data can be summarized from various source fact tables. Also
delete dim_customer_key and dss_update_time.

6 Create the aggregate table.

7 In the left pane right-click agg_sa_product and select Properties. Select (Build Procedure...) in the
Update Procedure field and click OK on the Properties screen.

8 Select dim_ship_date key as the date dimension key and click OK.
Define Date Dimension Key

Agoregate;

Select the date dimenzion key to be used for the updating of this agareqate table
Thiz key must exist in both the aggregate and fact table and identifiez what to
replace in the agaregate when there have been changes in the fact table.

Date Dimenzion Key

9 Update the table.
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10 Refresh the Data Warehouse in the right pane (F5).

Your screen should look something like this:

! File Edit View Browse Backup Jobs Doc Reports Validate Tools Window Help

J|,\ |~=\3WebLink5v@l.,':I_'|$;|G;Scheduler|c‘2'v|‘,3v;EQQ,_-!-Importﬁzﬁ?\(;igRepoﬁz: v|é';

3= Builder [EURSTIRMIN

= Diagram

agg_sa_product Columns J__:-

Development > X DataWarehouse
4 [ All Objects Cc?.lumn Name Display Name Data Type Source Table Source Column M | & w .;1'; X H T
> |7] Connection & dim_product_key dim product key  integer dim_product dim_product_key
4 [ Load Table 9’ dim_ship_date_key dim ship date.. integer dirm_ship_date dirn_ship_date_key Y @
@ load_budget & quantity quantity nurmneric(g) fact_sales_analysis  quantity 4 [ dbo
@ load_customer \?’ sales_value sales value numeric(13,2)  fact_sales_analysis  sales_value =T agg_sa_product
{8 load_forecast & budget_quantity budget quantity  integer fact_sales_analysis  budget_quantity im_customer

= dim_date

T dim_order_date
=T dim_product
= dim_ship_date

@ load_order_header
@8 load_order_line
8 load_product

F ) budget_sales_value
 forecast_quantity
\9;' forecast_sales_value

budget salesv... numeric(13,2) fact_sales_analysis  budget_sales_value

forecast quanti... integer fact_sales_analysis  forecast_quantity

forecast sales v... numeric(13,2) fact_sales_analysis forecast_sales_value

A& fact_budget
A& fact_forecast

4 % Stage Table & tax tax numeric(3,2)  fact_sales_analysis  tax ZE ds_customer
% stage_budget s_order_header
% stage_forecast 5_order_line
W stage_sales_detail s_product
. §f DataStore s=_current_day_details
== Normalized ss_fact_table
23 Di i 55 _parameter
» g Himension ss_source_system
> % Dimension View fact__budgez
4 Jg FactTable fact_forecast

fact_sales_analysis
fact_sales_detail

A fact_sales_analysis < > oad_budget
. fact_sales_detail oad_customer
p '\q“ - E:a e Results o hE= oad_forecast
F] rega -
# Adgareg @ Object Message - oad_order_header

" aog_sa_product oad_order_line

I view [+ |_ agg_sa_product | Date: 20000801 Deleted: 0 Inserted: 4.
i@ Olap Cube (7] |_ agg_sa_product | Date: 20010201 Deleted: 0 Inserted: 4.
1 Olap Dimension (7] |_ agg_sa_product | Date: 20010401 Deleted: O Inserted: 2.
) ;‘ :::;;ure @ |_ agg_sa_product | Date: 20011101 Deleted: 0 Inserted: 5.
. 2 Host Seript @ |_ agg_sa_product | Date: 20020101 Deleted: 0 Inserted: 1.
> 0 Index Q L agg_sa_product | Date: 20020401 Deleted: O Inserted: 5.
& Retro v

Results i Data Warehouse

’@“ TIP: For Oracle data warehouses. If you receive an "insufficient privileges" notification in the
Procedure Results, you need to grant the following privileges to the data warehouse user:
* Create materialized view
* Query rewrite
If you are unable to do this for any reason, contact your database administrator.

You are now ready to proceed to the next step - Creating a Customer Aggregate (see "2.8 Creating a
Customer Aggregate" on page 88)
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2.8 Creating a Customer Aggregate

This aggregate uses an alternative process to that described in Aggregate Tables. For this process we will
create a version of the product aggregate table's metadata and create a new aggregate from this version.

1 In the left pane, right-click on agg_sa_product and select Version Control / New Version.
2 The following screen displays. Enter a name for the new version and click OK.

Version Definition
Create version for Aggregate agg_sza_product
[ ] Include &zzociated Procedures/S cripts

Wersion Na”_"EF" copy of agg_sa_product for tutonial 2
Shart Dezcrphion;

Detailed
Dezcrption:

Retain Until: Saturday . March 42023 =

-

Cancel

3 In the left pane, right-click on Aggregate and select New Object (from Version).
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Mew Object
| Mew Object (from Yersion)

Expand

Mew Group
Mew Project

Project Properties
Rename Project
Remowve Project from Group

Delete Project

Copy Objects to Ancther Project
Paste Objects from Ancther Project
Project Object Maintainance

4 Double-click on the copy of agg_sa_product to select it.

Create an Object From a Version
Object Type: |.&ggregate v |
Onginal Object Hame Degcription of Wersion Werzioned D ate
I 200 sa_product copy of agg_sa_product for tutorial 2 201 3-03-04 11:00:48.077

.f' agg_za_product Auto wergion on create by John Smith 2013-03-04 10:55:23.480

Click on the original object name of the version to be used as the basis of the create.
Then change the object name if the object ztill exizts, and Create

Mew Object Mame: |agg_sa_|:un:uduct |

Unigue Short Mame [masimum 22 characters) |agg_sa_|:nmduct | | Create | | Cancel

5 Change the name and short name to agg_sa_customer. Click Create.
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10

11
12
13

90

Create an Object From a Version

Object Type: | Agaregate 0
Qriginal Object Marme Dezcription of Yersion Yerzsioned D ate
& agg_sa_product copy of agg_sza_product for tutorial 2 2013-03-04 11:00:48.077
& agg sa product Ao verzsion on create by John Smith 2013-03-04 10:55:23.480

Click on the original object name of the version to be used as the basiz of the create.
Then change the object name if the object still existz, and Create

Mew Dbject Mame: ago_sa_customer

Unique Shart Mame [masimum 22 characters] | agg_sa_customed Create Cancel

Note: Short names are used by QAD Data Warehouse Designer to derive names for associated objects
(such as index, procedures, cursor, etc). The table short name is limited in size to 22 characters in
Oracle and SQL Server and to twelve characters in DB2. It must be unique.

Select the new agg_sa_customer table in the left pane.
Delete the dim_product_key column, as this will be a customer and not a product based aggregate.

Browse to the Data Warehouse and from the fact_sales_analysis table, drag dim_customer_key into
the middle pane.

In the left pane right-click agg_sa_customer and select Create (ReCreate).

In the left pane right-click agg_sa_customer and select Properties. For the Update Procedure field
select (Build Procedure...) and click OK.

Select dim_ship_date key as the date dimension and click OK.
Right-click on the table in the left pane and select Execute Update Procedure.
Refresh the Data Warehouse in the right pane (F5).



Training Guide—QAD Data Warehouse Designer

Your screen should look something like this:

File

>
4

[

uilder

Development
4 [ All Objects

Edit View Browse

7] Connection

@ Load Table

@8 load_budget

@8 load_customer
@8 load_forecast

@8 load_order_header
@8 load_order_line
@88 load_product
Stage Table

% stage_budget

% stage_forecast
% stage_sales_detail
Data Store

Mormalized

-

K-

%% Dimension

3 Dimension View

& FactTable
& fact_budget
A fact_forecast
A fact_sales_analysis
A fact_sales_detail

4 Aggregate
& aog_sa_customer
' agg_sa_product

B view

i@ Olap Cube

@ Olap Dimension

& Export

& Procedure

&l Host Script

W Index

& Retro

Backup
| 43 Web Links -
® Scheduler = Diagram

- ax

Jobs Doc  Reports Validate Tools Window Help

v i 9 Ximport B F @ & .|} 4 Reporis -l

@| =

| Eﬁ| @Scheduler | ot |

agg_sa_customer Columns

DataWarehouse > X

C(?|L.IIT.II'1 Mame Di.spla\-I MName FJaiaType S(I:urceTabIe S(.:urce Column @M |‘ . -;1; X HT
& dim_customer_key  dim customer.. integer dim_custermer dirm_customer_key

\-9" dim_ship_date_key  dim ship date... integer dim_ship_date dim_ship_date_key k4 @

& quantity quantity numeric(8) fact_sales_analysis  quantity 4 [7] dbo

\-9" sales_value sales value numeric(13,2)  fact_sales_analysis  sales_value I agg_sa_customer

& budget_quantity budget quantity  integer fact_sales_analysis  budget_quantity agg_sa_product

dim_customer

== dim_date

T dim_order_date
T dim_product
dim_ship_date
ds_customer
ds_order_header
ds_order_line
ds_product
dss_current_day_details
dss_fact_table
dss_parameter
dss_source_system
fact_budget
fact_forecast
fact_sales_analysis
fact_sales_detail
load_budget

load _customer
load_forecast
load_order_header
load_order_line
load_product
stage_budget
stage_forecast
stage_sales_detail

\-9" budget_sales_value
& forecast_quantity
\-9" forecast_sales_value

\-9" tax

budget sales v... numeric(13,2) fact_sales_analysis budget_sales_value

forecast quanti.. integer fact_sales_analysis  forecast_quantity

forecast salesv... numeric(13,2) fact_sales_analysis  forecast_sales_value

tax numeric(3,2) fact_sales_analysis  tax

< >

Results - Q1%

| Object Message A
j Date: 20000801 Deleted: 0 Inserted: 1.

Date: 20010201 Deleted: 0 Inserted: 2.

Date: 20010401 Deleted: 0 Inserted: 1.

Date: 20011101 Deleted: 0 Inserted: 2.

Date: 20020101 Deleted: 0 Inserted: 1.

Date: 20020401 Deleted: 0 Inserted: 1.

aqg_sa_customer

agg_sa_customer

agg_sa_customer

agg_sa_customer

agg_sa_customer

T [T T T[T

celeeee

agg_sa_customer

Results
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Scheduling and Dependencies

Before you start on this chapter you should have:

O Completed Tutorial 1 - Basic Star Schema Fact Table (see "Basic Star Schema Fact Table" on page
1)
O Successfully completed Creating a Fact Table (see "1.12 Creating a Fact Table" on page 49)

This chapter deals with the scheduling of the data warehouse objects created in the first tutorial.

We will cover the scheduling of a job and the editing of both the dependencies and the job.

In This Tutorial

3.1 Purpose and ROAAMAP «..uvevueeeraieenaeeraaeenaaneenns 94
3.2 Creating and Schedulinga Job...........coooiiiia... 95
3.3 Adding Tasks .. .conue i 96
3.4 Task DEPENdENCIES . ...cvvueeiee e e eaanean, 98
3.5 Editing a Scheduled Job....... ... 100
3.6 JOD RESUILS +.ueeeee i 102
3.7 Diagrammatic View for Jobs ..........c.coooiiiiiiii... 103
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3.1 Purpose and Roadmap

Purpose

The scheduler allows jobs (e.g. data loads and updates) to be run in background mode and/or at a
pre-determined time.

In this tutorial you will learn (i) how to set-up jobs and their associated job tasks (ii) create task
dependencies, and (iii) view job results.

This tutorial focuses on creating a job to update the fact_sales_detail star-schema created in Tutorial 1.

Tutorial Environment

This tutorial has been completed using Oracle. All of the features illustrated in this tutorial are available
in SQL Server, Oracle and DB2 (unless otherwise stated). Any differences in usage of QAD Data Warehouse
Designer between these databases are highlighted.

Tutorial Roadmap

Step in Tutorial Section

Create a new job for ‘Daily Update’. Creating and Scheduling a Job

Add tasks to Creating and Scheduling Tasks
Load load_customer

Load load_order_header
Load load_order_line
Load load_product
Update dim_customer
Update dim_date

Update dim_product
Update stage_sales_detail
Update fact_sales_detail
Analyze fact_sales_detail.

oooOoOoooooa

Setup task dependencies so that an analyze of | Task Dependencies
fact_sales_detail occurs after the table has
been updated.

Modify scheduling and runtime options (that |Editing a Scheduled Job
is, edit the job properties).

Check job results. Job Results

The tutorial starts with the Creating and Scheduling a Job (see "3.2 Creating and Scheduling a Job" on
page 95) section.
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3.2 Creating and Scheduling a Job

To schedule a job click on the Scheduler button . This will open the scheduler window. A
new job can be initiated by selecting the File/New Job menu option.

The new job dialog will appear.

1 Change the job name to Daily Update and enter in the Description.

Description: Thiz job runz the daily data warehouse update.

Jab Mame: Daily Update
Frequency: Haold
Start Date:

Start Tirne: 41500 FM

kaximum Threads: 1

Thursday . August

Job Definition

Cuztom Sethings

]
naao

ton| | Tue | |‘Wwed Thu| | Fri Satl | Sun

Look back [minutes]  Mazimum wait [minutes) &dd Parent Jaob

Remaove Parent

Scheduler: Windows Only
Dependent O .
Logs Retained: I]

This field lets you set the number of logs that are retained for this job before an automatic delete and archive
occurs. 1= keep all logs [default action)

The following two heldz are optional. They are executed after the job completes and therefore need to reflect the scheduler environment. [Le. Unix or
Windows). The special wariables $J0B_KEY$, $J0B_SEQ$ and $J0B_MAME § can be uzed to return the associated values.

The Success command will be executed if a successful completion, the failure command will be executed if a job fails to complete:;

Succeszs Command:

Failure Command:

2 Click OK.

Cancel

You are now ready to proceed to the next step - Adding Tasks (see "3.3 Adding Tasks" on page 96)

Tutorial 3 Scheduling and Dependencies - 95



Training Guide—QAD Data Warehouse Designer

3.3 Adding Tasks

The task selection window contains an object tree in the right pane. Objects are selected from this tree
and added to the scheduled list of tasks in the left pane. Perform the following actions to schedule an
update of our fact table and dimensions.

1 Open the object tree by double-clicking on the All Objects project in the left pane.

2 Double-click on the Load Table object group.

3 Double-click on load_product, load_customer, load_order_line and load_order_header. Note that
as each object is double-clicked it is added to the right pane.

4 Double-click on the Dimension object group.

5 Double-click on dim_customer, dim_date and dim_product. As each object is double-clicked it is
added to the right pane. We do not add the date views since they do not alter, only the underlying
date dimension does.

6 Double-click on the Stage Table object group to expand it and then double-click on
stage_sales_detail to add this object to the right pane.

7 Double-click on the Fact Table object group to expand it and then double-click on fact_sales_detail
to add this object to the right pane.

8 Double-click again on fact_sales_detail to add a second copy of this object to the right pane.
9 Right-click on the second fact_sales_detail and select Analyze.

&8 load_cugtormer Process 11.10
& load_ord Drop ocess 1210
& load_ord Create oCEsE 1310
o5 dirm_cusl Truncate Doess 1410
S5 dim_date Initial Build noess 1510
S dirm_pro Doess 1610
W ztage_s: Drop All Indexes ocess 17.10
M fact_sale Pre Drop Indexes Doess 1810
ﬁ ICEsE 1310

Load

Custom

Update

Execute

Process

Build Indexes

Build All Indexes

Stats

Quick Stats

Analyze

Quick Analyze

The 'Order' column defines the basic dependencies of the tasks. If the two numbers are the same, then
the tasks can run at the same time. In this example no tasks will run at the same time. The job will
process the tasks sequentially.
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10 Click the Group Object Types button. You will notice that the order number for tasks of the same

type now have the same number. This will allow objects of the same type to run concurrently. (i.e. all
the load tables can be processed at the same time if there are sufficient processing threads).
Your task selection window should now look like the following.
Define tasks for Daily Update
Ayvailable Objects: Job Tasks:
4 [[3 &l Objects Object Actioh Order
' ‘ ;Dad TTabILT & load_product Frocess 10,10
l; DtatgeSta " & load_customer Procesz 1010
. ¥
— Naa |'D"Z & load_order_line Frocess 1010
== Momalize
. . . & load_order_header Frocess 10,10
- 3L Dimenzion Yiew 22 o b -
%2 Dimension N o din_custanner Tocess .
4 A FactTable 6 dim_date Process 11.10
' & fact_budgst . 6 dim_product Process 11.10
"‘- fact forecast W ostage_sales_detail Process 1210
& lfact_sales_analysis A fact_sales_detail Frocess 1210
4 fact_sales_detail 1{ fact_szales_detail Analyze 1310
0 Aggregate
HoView
@@ Qlap Cube 1T
@ Olap Dimension
2 Export 4
. 2] Procedure
. 2] Host Script
- W Index
& Jobs
Respace Order Group Object Types Unaroup Al ak. Cancel

Notice that the tasks all have an action of Process with the exception of the last task which is set to

Analyze.

The fact table fact_sales_detail has two actions. The first will process and update the table, the
second will analyze the table. At present these two actions can run at the same time. They should
however be sequential. We could alter the order of the second task by using the right-click menu
option Increase the Order. This would be the normal method, but we will leave these two tasks with

the same order and address the sequence of events in the next section.

11 Click OK to close.

You are now ready to proceed to the next step - Task Dependencies (see "3.4 Task Dependencies” on

page 98).
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3.4 Task Dependencies

A scheduled job that is in a Hold or Waiting state can have its task dependencies altered. To alter the

dependencies for our newly defined job proceed as follows:

1 Click on the All Jobs button in the toolbar to display our Daily Update job in the top pane.
2 Position over the job name Daily Update and using the right-click pop-up menu select Edit

Dependencies. A list of the current task dependencies will be displayed. You will see that the final

two dependencies are from stage_sales_detail to each of the fact table tasks.

Dependencies B
Parent Task Parent Action Map  Child Task Child Action
load_product Process —=  dim_customer Process
load_product Process —> dim_date Process
load_product Process -z dim_product Process
load_customer Process —=  dim_customer Process
load_customer Process —> dim_date Process
load_customer Process —> dim_product Process
load_order_line Process —=  dim_customer Process
load_aorder_line Process —» dim_date Process
load_order_line Process —> dim_product Process
load_order_header Process —=  dim_customer Process
load_order_header Process —» dim_date Process
load_order_header Process —> dim_product Process
dim_customer Process —=> stage_sales_detail Process
dim_date Process —> stage_sales_detail Process
dim_product Process —> stage_sales_detail Process
stage_sales_detail Process —=» fact_sales_detail Process
stage_sales_detail Process —» fact_sales_detail Analyze
< >
3 Right-click on the Parent task for the last dependency and select Modify Dependency.

load_order_header Process —->  dim_date Process
load_order _header Process —=  dim_product Process
dim_customer Process --» stage_sales_detail Process
dimn_date Process —> stage_sales_detail Process
dim_product Process —> stage_sales_detail Process
stage_sales_detail Process --> fact_sales_detail Process

Add Dependency

Meodify Dependency

Delete Dependency

4 Change the Parent task from stage_sales_detail (Process ) to fact_sales_detail (Process ). Click OK

to record the change. An example of this change is shown in the screen shot below.
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Task Dependency

Enter the Parent and Child Dependency. The child tazk will not be actioned untill the parent haz successiully completed.

Farent; Child:

fact_szales_detail [ Process | L =¥ fact_zales_detail [ Analyze | W

Cancel

5 Examine the new dependency list and see that the fact processing will now occur after the stage
processing and the fact analyze will occur after the fact processing.

6 Close the Dependencies dialog.

We are now ready to release the job, which is done in the next section - Editing a Scheduled Job (see
"3.5 Editing a Scheduled Job" on page 100).
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3.5 Editing a Scheduled Job

Our job is now all set-up and ready to be released. We need to edit the job and change it from a held job
to one that the scheduler can action. Proceed as follows:

1 Click on the All Jobs button in the toolbar. Our daily update job will be displayed in the top pane.
Note that it is in an On Hold state.
2 Right-click on the job Daily Update and select Edit Job. The job definition screen will re-appear.

3 Change the Frequency to Once and Hold. This will result in the job being run and then a copy of the
job being placed back in an 'On Hold' state so that it may be rescheduled for some future processing.
Note that other options exist under Frequency including 'Daily', 'Custom’ etc.

4 Change the Start Time to be 2 minutes from now.
5 Change the Max Threads counter to 2. This will allow two tasks to run concurrently. This may not be a
big help here, as the run should be very quick.

Job Definition

Jab Mame: Daily Update
Description: Thiz job runz the daily data warehouse update.
Frequency: Once and Hold W Custom Settings
Start Date: Thursday . August 22, 2013
]
Start Time: £ 00 0] M : nooo
bamimumn Thieads: |2 Mon| | Tue | 'wed | | Thul | Fri| [Satl |Sun
Scheduler: Windows Only W
Dependent Or: Parent job Fail Look back [minutes]  Masimum wait [minutes) Add Parent Job
Remove Parent
e izt 0 Thiz field lets you zet the number of logs that are retained for thig job before an automatic delete and archive

occurs. 0 = keep all logs [default action]

The following two fields are optional. They are executed after the job completes and therefore need tao reflect the zcheduler environment, [i.e. Unis or
Windows). The zpecial variables $J10B_KEY$, $J0B_SEQ$ and $J0B_MNAME $ can be uzed to returm the aszociated walues.

The Succezs cormmand will be executed if a successful completion, the failure command will be executed if a job fails to complete:

Success Command:

Failure Command:

oK Cancel

6 Click OK to save the changes.
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7 Click on the All Jobs button in the toolbar. Our daily update job will be displayed in the top pane.
Note that its state should now be 'Waiting' or maybe 'Running'. If the job is in the 'Running' state we
can double-click on the Job name to see the state of the individual tasks.

_”@\_ TIP: If you don't need to change a job and wish to run it immediately, select Start the Job from
the job's popup menu.

8 If the job does not go into a Running state after 30 seconds, check that a scheduler is running by
clicking on the Scheduler Status in the scheduler menu.

Audit and Scheduler log
| Type |Mame |Host Status | Started Last Status Stopped Sampl... |Version | Message

= Wind... WINDOOL 55ERVER Running 2011-08-04 0&:... 2011-03-04 09:... 20 6001000

9 If no schedulers are running, refer to the Setup and Administration Guide on how to start a scheduler.

We are now ready to proceed to the next section - Job Results (see "3.6 Job Results" on page 102)
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3.6 Job Results

Once a job has completed, or in fact while it is running, we can check on the results of each of the tasks
by proceeding as follows:

1 Click on the All Jobs button in the toolbar. Our daily update job will be displayed in the top pane.
Note that if the job has started or is completed there will be two entries. One is in an 'On Hold' state
and one is in a 'Completed', 'Running’ or 'Failed' state.

2 Double-click on the job Daily Update in a 'Completed’, 'Running’ or 'Failed' state to display the
individual tasks within the job.

3 Double-click on the fact_sales_detail task with action Process to display the messages returned from
this task. These messages should include information on any indexes dropped and created.

Your screen should look something like this:

! File View Aute Monitor Logs Jobs Scheduler Tools Window Help

3G E .

i | o 0| = | @ | & | & |Job NameFilter:| % | @ AllJobs ¥ Scheduled = Run/Fail 3 My Jobs - Today
== Builder [C S .= Diagram

Jobs
i Job Status Seq Start Finish Elapsed | OK Info  |Detail |Warn |Error  |Who
] Daily Update On Hold o 2013-08-22 17:26:27 15
L Daily Update Completed . 2013-08-22 17:26:27  2013-08-22 17:26:31 00:00 1 26 15
Tasks SHES
| Task Action | Status |Seq |Start Finish Elap...| Info | De...| Wa...| Result
v load_product Process Compl... 2013-08-22 17:.... 2013-08-22 17.... 00:00 4 9 rows loaded into load_product
U load_customer Process Compl.. 6114 2013-08-22 17.... 2013-08-22 17:... 00:00 4 6 rows loaded into load_customer
L load_order_line Process Compl.. 6114 2013-08-2217.... 2013-08-22 17:... 00:00 4 21 rows loaded into load_order_line
U load_order_header Process Compl.. 6114  2013-08-2217... 2013-08-22 17.... 00:00 4 9 rows loaded into load_order_header
L dirn_customer Process Compl.. 6114 2013-08-2217... 2013-08-22 17.... 00:00 2 dirm_customer updated. 0 new records. & records updated.
L4 dirn_date Process Compl.. 6114 2013-08-2217... 2013-08-22 17.... 00:00 2 Date Dimension updated from Dec 14 1999 12:00AM to May 1 2027...
L4 dim_product Process Compl.. 6114 2013-08-22 17.... 2013-08-22 17:... 00:00 2 dim_product updated. 0 new records. 9 records updated.
L4 stage_sales_detail  Process Compl.. 6114 2013-08-2217... 2013-08-22 17.... 00:00 2 stage_sales_detail updated. 21 new records. 0 records updated.
U fact_sales_detail Process Compl.. 6114 2013-08-2217... 2013-08-22 17.... 00:00 2 fact_sales_detail updated. 0 new records. 21 records updated.
U fact_sales_detail Analyze Compl.. 6114 2013-08-22 17.... 2013-08-22 17:... 00:00 Table fact_sales_detail analyzed

We are now ready to proceed to the next section - Diagrammatic View for Jobs (see "3.7 Diagrammatic
View for Jobs" on page 103)
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3.7 Diagrammatic View for Jobs

QAD Data Warehouse Designer provides the ability to diagrammatically view the job dependencies for the
job you have created.

1 To bring up the Diagram Selection dialog, click on the | button.

2 Select an object Type of Job to narrow the selection list and then select Daily Update. Click on the
Dependency Diagram button.

Diagram Selection
Object ta Diagram :
ag |
Schema Diagram
EHa
::;;% Source Diagram
Gz
Type: Job W
Object; D W | ;%ﬂ Joinz Diagram
o . [¥]
[ ] Digplay Columnz Link Lewels: 4 :]ri: Linkz Dliagram
]
Fiestrict diagram objects to Group/Project =

l"" 0
&a-a |mpact Diagram
o

@’ Dependency Diagram
Cancel
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The diagram looks like this:

¢ File
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View Tools Window Help
|z e|s @

ilder #® Scheduler
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Daily Update starts

{Jab)

load_order_header

(Process) ﬁ

dim_product
(Process)

a3
[F1-]

load_order_|
(Process)

~
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load_customer

(Process)

I

load_product
(Process)

dim_date
Process o
4 ) 56

stage_sales_detail
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dim_customer
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Complex Dimensions and

Hierarchies

Before you start on this chapter you should have:
O Completed Tutorial 1 - Basic Star Schema Fact Table (see "Basic Star Schema Fact Table" on page

1)

O Successfully completed Creating a Fact Table (see "1.12 Creating a Fact Table" on page 49)

This chapter deals with fine tuning the data warehouse by creating complex dimensions and hierarchies.

In This Tutorial

4.1 Purpose and Roadmap ............ccouuet
4.2 Creating a Slowly Changing Dimension
4.3 Multiple Source Table Dimension

4.4 Creating a Dimension Hierarchy
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4.1 Purpose and Roadmap

Purpose

This tutorial will walk you through the process to:

[0 Create a slowly changing dimension

O Creating a complex dimension with multiple table sources

O Adding hierarchies to a dimension for external maintenance and for use in Analysis Services cubes.

In short, this tutorial alters the existing customer and product dimensions. The customer dimension is
converted to a slowly changing dimension and the product dimension has its content enriched from
additional data sources. Hierarchies are built on all dimensions that will be used in the next tutorial.

Tutorial Environment

This tutorial has been completed using Oracle. All of the features illustrated in this tutorial are available
in SQL Server, Oracle and DB2 (unless otherwise stated). Any differences in usage of QAD Data Warehouse

Designer between these databases are highlighted.

Tutorial Roadmap

This tutorial works through a number of steps. These steps and the relevant section within the chapter are

summarized below to assist in guiding you through the tutorial.

Step in Tutorial

Section

Convert the customer dimension to a slowly
changing dimension.

Creating a slowly changing dimension

Add additional data sources to the product
dimension

Multiple source table dimension

Create hierarchies for the following tables:
O dim_date

O dim_customer

O dim_product

Creating a dimension hierarchy

This tutorial starts with the section Creating a Slowly Changing Dimension (see "4.2 Creating a Slowly

Changing Dimension" on page 107)
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4.2 Creating a Slowly Changing Dimension

The process of creating a slowly changing dimension is largely the same as creating a normal dimension.
Two additional questions are asked during the dimension creation process when the 'Slowly changing
dimension' button is chosen during the dimension create. In this section we will cover the more common
scenario of changing an existing normal dimension to a slowly changing dimension.

The dimension dim_customer created in tutorial one will be changed to a slowly changing dimension.

1 Right-click on dim_customer and select Properties.
2 On the dimension Properties change the Update Procedure drop-down to select (Build Procedure...).

3 Use the Table Type drop-down to select Changing Dimension. Click OK.

o
-

| Froperties

Storage

Language kMapping
Purpoze

Concept

Grain

Examples

Uzage

Motes

Table Name:

Unigue Short Mame:
[mawirnum 22 characters)

Business Display Mame (ELL):

Descriptian:

Update Procedure:

Custom Procedure:

Get Key Function:

Timestamps

Dimension

dim_customer

dim_customer

dim_customer

[Build Procedure...)

[Maone)

get_dim_custamer_key v

Metadata Structure Changed:

201 3-03-01 15:46:04.530

dim_customer

D atabasze Created:
2013-03-01 15:52:41.700

Edit

Table Type: | Changing Dimension  »

Rebuild

Mnemanic [ELIL):

D atabaze Altered:
2013-03-01 15:52:41.700

Cancel Help
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4 You will be asked if you wish to version and replace the update and get key procedures. Answer Yes to
both prompts.

The procedure update_dirm_customer already exists!
Do you wish to Version and replace this procedure?

Yes Mo

5 A Procedure Build Type dialog will appear. Select Cursor.

Procedure Build Type
Choose Build Type: (Previous build was Cursor)

Cursor W

oK Cancel

6 The Define Dimension Business Key(s) dialog will be presented. The existing business key code should
already be the default value so click OK to proceed to the next screen.

7 The Define Slowly Changing Dimension Columns dialog will now be presented. Multiple columns can
be selected to be handled as slowly changing. Double-click on cname to add it to the list of slowly
changing columns. Click OK.
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Define Slowly Changing Dimension Columns
Calurnn List; Select any columns to be managed as slowly changing
dimenzsion columns.
address
city

Mowe any columnz over to the slowly changing column list,

state of leave it emply

Slowuly Changing Colurnn list:

chame

Cancel

Note: Refer to the Dimensions chapter for an explanation of slowly changing dimensions.

8 A dialog box will appear indicating that a number of additional columns will need to be added to the
dimension table in order to support a slowly changing model. The table can be Altered (i.e. the
columns added to the table) or re-created. As we have fact tables that use this dimension we cannot
re-create the table. To do so would make all of the joins in the fact tables to this dimension invalid.
Therefore we will alter the dimension. Click the Alter button.
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Adding Additional Columns for Slowly Changing Su...

Thiz dimenzion iz identified az a Slowly Changing Dimenzsion.
Mot all of the columng required for a slowly changing dimension exist.
The table must be altered for auto procedure generation to waork.

The following columng will be added. Please select either Alter to alter the
table, Recreate to drop and create the table or cancel.

dzs_current_flag char(1]
dzz_werzion  integer
dzz_start_date  date
dzz_end_date  date

Recreate Cancel

9 A dialog will now be presented with the SQL commands that will be executed to add the new columns
and set default values for the dss_version and dss_current_flag columns. Click the Alter Table button
to alter the table in the database. It is worth noting that whenever a database table is altered from
within QAD Data Warehouse Designer the SQL commands should be reviewed. These commands can be
changed if a different result is required.
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Alter Table Commands

- WORMIMG: An atternpt has been made to azcertair the best alter command. Howewver, in zome
Cazes a column

- drop and create iz chosen instead of a rename. The following commands can be edited.
- These commands should be reviewed and changed if neceszan.

--Colurnn dsz_start_date found in metadata for dbo.din_custorer - [datetime]
--Colurnn dzz_end_date found in metadata for dbo.dim_customer - [datetinme)

--Column dzs_current_flag found in metadata for dbo.dim_customer - [char(1]]

--Column dzs_version found in metadata for dbo.dim_customer - [integer]

ALIEH 1ABLE dim_customer

ADD dez_start_date datetime , dzz_end_date datetme
. dsz_current_flag char(1]

. dss_werzion integer

IPDATE din_custormer
SET dez_werzion=1
. dzz_current_flag ="

Alter T able Cancel

10 A message box will appear informing you that the table was altered in the database. Click OK.

11 A dialog box will appear asking if you want to allow NULL support for the slowly changing columns. The
normal response would be No. Refer to the Dimensions chapter for a detailed explanation. Click the
No button.

e Add support for MULL values in slowly changing colurnns

Yes Mo

12 The results dialog will show the indexes that were created/re-created for the dimension.

Note: There is a new index with a suffix of _SC to support the slowly changing dimension.
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The dimension has now been converted to a slowly changing dimension. If a customer now has a name

change a new version of the customer record will be created to allow the tracking of the customer by both

the old and new name.

Your screen should look something like this:

Edit View Browse Backup Jobs Doc Reporis Validate Tools Window Help
1o | @Weblinks - @ | = | 2| @ Scheduler | @+ | 7~ _|I # < Jimpot W ¥ & & _|i 4 Repors -
& Scheduler = Diagram
Development o fgz] CUOEUEKDITIE 1 DataWarehouse

> Ji Dimension View

» &l Procedure

4 [ All Objects (":cllun?n Name Di.splay MName F)am Tpr Source Table Sc.:urce Column R | W u'é X H =
. [ Connection b dim_customer_key dim customer key  integer ident... dim_customer_key
. [l Load Table %% code code numeric() load_customer  code Y @
. % Stage Table 8 cname cname varchar(43) load_customer name 4 [ dbo
it Data Store 2% address address varchar(40) load_customer address E 20g_sa_customer
== Normalized 4 city city wvarchar(30) load_customer  city agg_sajroduct
%% Dimension 6 state state varchar(2) load_customer  state - ::z_;u;::mer
S dim_customer 58 dss_start_date dss start date datetime dss_start_date ‘E‘ dim order date
& dim_date 28 dss_end_date dss end date datetime dss_end_date ) dim]:roduzt
-;1'; dim_product 6 dss_current_flag dss current flag char(1) dss_current_flag E dim_ship_date
.;{; dss_fact_table .;{; dss_version dss version integer dss_version E ds_customer
.;{; dss_source_system .;{; dss_update_time dss update time datetime dss_update_time == ds_order_header

=T ds_order_line
=T ds_product

> 4% FactTable -
' Aggregate == dss_current_day_details
& Vi =T dss_fact_table
?:f iew =T dss_parameter
i@ Olap Cube =T dss_source_system
@ Olap Dimension T fact_budget
& Export =T fact_forecast

=T fact_sales_analysis

> &l Host Seript < > =T fact_sales_detail
= =E load_budget
. 1§ Ind |
U RnEt: Results M =T load_customer
= | Object Message ~ = load_forecast
] dim_customer  ALTER TABLE dbo.dim_custorner ADD CONSTRAINT = :DBS—DFSEF—:?EBdEF
@ dim_customer_idx_0 PRIMARY KEY CLUSTERED (dim_customer_key) == load_prder_ine
WITH (SORT_IN_TEMPDE = OFF); = load_product

=E stage_budget
=T stage_forecast
) stage_sales_detail

CREATE UNIQUE NONCLUSTERED INDEX dim_customer_idx_A OM
dbo.dim_customer (code dss_current_flag, dss_version) WITH
(SORT_IN_TEMPDB = OFF);

CREATE UNIQUE NONCLUSTERED INDEX dim_customer_idx_SC OMN
dbo.dim_customer (code cname,dss_current_flag, dss_version) WITH
(SORT_IN_TEMPDB = OFF); v

) dim_customer
@

. L dim_customer
@

Results iEulelyes

Data Warehouse [REliliay:1Am

Note: This conversion to a slowly changing dimension has changed the get key function for the dimension.
This function is called from the stage tables that use this dimension. We must now rebuild the update
procedures for the stage tables that use this dimension.

Rebuild Stage Update Procedures

As the customer dimension is used in the stage tables stage_sales_detail, stage budget and stage_forecast
we will need to rebuild these procedures. Proceed as follows:

Right-click on stage_sales_detail and select Properties.

Use the Update procedure drop-down to select (Build Procedure...).

Click OK to leave the Properties page.

Answer Yes to the procedure versioning question.

Select Cursor for the procedure type.

Click OK on the Parameters dialog.

Click OK on the screen informing of multiple source tables.

Accept the previous entries by clicking OK on the cursor mapping screen.

Click OK on the business key join for each of the dimensions. The previously chosen business key
should be the default value provided.

© 0 ~NO O WODN P
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10 An additional dialog will appear after the customer dimension join. Select ship_date from the date list
and click OK.

Tracking a Slowly Changing Dimension

Thiz dimenszion haz been identified az a slowly changing
dimenzion. The columns listed below are tracked for changes.

If there iz a date in the staging table that comelates to when
theze changes ocour zelect the date and enter OF.

dim_customer columng tracked for changes

chame

Staging Table D ates:

zhip_date LY

Mo Date

11 Click OK on any other dimension joins.
12 Click OK on the business key for the stage table.

13 The update procedure will now be rebuilt to handle the fact that the customer dimension is now
slowly changing. Repeat steps (1) through (11) for the other stage tables stage_budget and
stage_forecast. Use the dates budget_date and forecast_date to track the dimension changes.

You have successfully converted the dimension dim_customer to a slowly changing dimension, and made
all dependent changes.

You are now ready to proceed to the next section - Multiple Soure Table Dimension (see "4.3 Multiple
Source Table Dimension" on page 114)
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4.3 Multiple Source Table Dimension

Dimensions typically get their information from multiple sources. A common scenario is to have a series of
codes that relate to the dimension. The descriptions of these codes are often stored in a code lookup
table. The following example will clarify the practice of producing a dimension from multiple source
tables.

The dimension dim_product created in tutorial one will be enhanced to provide additional descriptions for
the code values already present.

1

In the right pane, browse to the Tutorial connection that was created in tutorial one. Click on the
glasses or select the Browse/Source tables menu option. The tutorial tables should now be shown in
the right pane.

We need to acquire a number of additional source tables from the tutorial database. Double-click on
the Load Table object group in the left pane. This will list all the load tables in the middle pane and
make the middle pane a drop target for additional load tables.

Select the prod_group table from the right pane and holding the left mouse down drag to the middle
pane. Click ADD to add the new object and then OK on the Properties screen. Select the Create and
Load button.

Repeat steps (2) and (3) above to bring in and load from the prod_subgroup and prod_line tables.

In the left pane click on dim_product. This will display all of the dimension columns in the middle
pane and make the middle pane a drop target for additional dimension columns. We will be adding
descriptions to it.

Browse to the Data Warehouse connection. The right pane should now show the data warehouse
tables. You can position the mouse in this right pane and select the menu option 'Filter - Load' to
restrict the display to just load tables.

Expand load_prod_group, load_prod_subgroup and load_prod_line by double-clicking on each table
name.
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DataWarehouse * o X
EREIFEFES B
T @
[ dba
=% load_budget
=T load_customer
=T load_forecast
=T load_order_header
=% load_order_line
4 =% load_prod_group
abe prod_group (varchar(24), null)
sbe group_description (varchar(64), null)
4 =T lpad_prod_line
abe prod_line (varchar(24), null)
abe line_description (varchar(64), null)
4 |‘__£ Iuadjud_subgruup|
sbe prod_group (varchar(24), null)
abe subgroup (varchar(24), null)
abe subgroup_description (varchar(64), nu
=T load_product
£
Data Warehouse [RElliia=4 s ==y

8 Drag group_description from load_prod_group into the middle pane. This will add it to the product

dimension columns.

9 Drag subgroup_description from load_prod_subgroup into the middle pane. This will add it to the
product dimension columns.

10 Drag line_description from load_prod_line into the middle pane. This will add it to the product

dimension columns.

11 Review the product columns displayed in the middle pane. Expand the 'source table' column to see
that we now have four different tables that contribute to the dimension.

dim_produc Columns

Column Name

J-; dirm_product_key
o5 code

- description

J-; prod_line

&% line_description
4% prod_group

o group_description
4% subgroup

J-; subgroup_description
J-; dss_update_time

Display Mame

dim product key
code

description

prod line

line description
prod group
group description
subgroup
subgroup description
dss update time

Data Type

integer id...
numeric(i)
varchar{gd)
varchar{24)
varchar{gd)
varchar{24)
varchar{gd)
varchar{24)
varchar{gd)
datetime

Source Table

load_product
load_product
load_product
load_prod_line
load_product
load_prod_group
load_product
load_prod_subgroup

L
Source Column
dim_product_key
code
description
prod_line
line_description
prod_group
group_description
subgroup
subgroup_description
dss_update_time
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Right-click on dim_product in the left pane and select Validate against database. This option will
compare the metadata as displayed within QAD Data Warehouse Designer with the physical table
dim_product as it exists in the database. We have added new columns to the metadata in the steps
above, but the physical table has not been changed. A message will appear in the middle pane as
follows.

Table validation list v ix
Object Differences

;ﬁ dim_product - line_description Add Column line_description.,

% dim_product - group_description Add Column group_description.

¥ dim_product - subgroup_description Add Column subgroup_description.

£ >

Reports ATl

12 We now need to alter the physical table in the database. The message in the middle pane shows that
the metadata has additional columns not present in the dss table. Right-click on dim_product in the
middle pane and select Alter Table.

Table validation list * 1 X
Object Differences

ﬁ dim_produgtize dacocioting Lo Column line_description.

o5 dim_preduc Alter Table Column group_description.

@ dirm_produc Export to CSV File Colurmnn subgroup_description,

< >
Reports =0

13 An alter table commands dialog will appear with the SQL commands that will be used to alter the
database table. Click the Alter Table button.

14 A message will display advising that the table was altered. Click OK to clear the message.
15 Repeat steps (12) to (14) for the other two changes.

16 Right-click on dim_product in the left pane and select Properties.

17 Click Rebuild.
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18 A Procedure Build Type dialog will appear. Select Cursor.
Procedure Build Type

Choose Build Type: (Previous build was Cursor)

Cursor W

K Cancel

19 A dialog will now appear asking you to define the primary source table and to choose between a join
of the source tables or a series of lookups. Refer to the Dimensions chapter for an explanation on
these two choices. The load_product should have been selected as the primary source table. If it has
not been selected then select it. Click the Lookup button.

Define Primary Dimension Source Table

tultiple source tables have been detected.

For dimengsions either a multi table join procedure can be created or a
procedure with a senies of lookups on the secondan tables can be
created.

FMOTE: lazt procedure generation waz a JOIM

If & lookup model iz chosen then the primary load table must be
selected below.

Prirnary |oad_product v

Lookup Jain Cancel

20 The Define Dimension Business Key(s) dialog will be presented. The existing business key code should
already be the default value so click OK to proceed to the next screen.

21 A message is displayed, asking you to ensure that any join syntax be removed from the statement in
the dialog to follow. Click OK.

A switch from a join to a lookup has been detected.

Please remove any Join syntax from the following statement.

Only the FROM clause for the master table and any required WHERE
conditions should be left.

OK
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22 Click OK on the Cursor Mapping screen.

Curzar Mame [if applicable]: |_|:|.E||:|

Edit the where clause if required.

Source Tables:

load_product
load_prod_line

Provide Cursor Mapping

Fram and Where Clause:
FROH

&

load_prad_group
load_prod_subgroup

load_product

COuter Jain Sirple Join
Table &
[]ward ‘Wrap Displayed Code

118

AMNS] join code generated

Calurnm & Table B

Calurni B

Cancel
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23 The Dimension lookup definition screen should now appear. Two drop-down boxes are available. The
left drop-down shows the columns for the table chosen as the primary source table. The right
drop-down shows the columns for the source table we wish to lookup. There is a reminder above the
left drop-down informing you which table is being looked up.

Dimension Lookup Table Definition

Create the condition that defines the lookup from aur primary table to the lookup table.
Select columng from each table that are used in the join and add them ta the where clause.

Lookup for line_description

[ ] Multiple Lookups Fequired on This Table

[ ] Paost Update
lmad_product lnad_prod_line
prod_line W prod_line W

YWhere Clauze for the Lookup:
“WHERE prod_line = (@ _load_prod_line

0k Cancel
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120

Dimension Lookup Table Definition

Create the condition that defines the lookup from our primary table to the lookup table.
Select columng from each table that are uzed in the join and add them to the where clause.

Loakup Far group_description

[ ] Multiple Lookups Fequired an This Table

[ ] Post Update
|mad_product lnad_prod_group
prod_group W prod_group

“Where Clauze for the Lookup:
WHERE prod_aroup = @@v_load_prod_agroup

Ok

Cancel
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Dimension Lookup Table Definition

Create the condition that defines the lookup from our primary table o the lookup table.
Select columns from each table that are uzed in the join and add them to the where clause.

Lookup for subgroup_description

[ ] Multiple Lookups Fequired on This Table

[ ]Past Update
load_product load_prod_subdgroup
subgraup W subgraup W

Add Jai
“Where Clause for the Lookup: on

“WHERE prod_group = @y _load_prod_group
AMD zubgroup = @y _load_subgroup

k. Cancel

Although not being used at this point there are a number of features in these dialogs which are worth
noting. The first is that there is a checkbox to allow a table to be the source of multiple lookups. This
would be used where a generic code table was used to lookup descriptions and we would need to
make multiple lookups on the same table to get different descriptions. The second is that procedure
variables are available in the drop-down list of the primary load table. Using this feature it is possible
to make lookups that are dependent on the results from previous lookups. This is done by selecting the
columns that would have been populated by the earlier lookups.

The lookups require that a join be defined for the two tables involved. The relevant joins for our
example are as follows. Step through the dialog boxes making these joins. First select the column from
each drop-down list and then click the Add Join button.

Lookup table Primary src Lookup column
(load_product)

load_prod_group prod_group prod_group

load_prod_subgroup prod_group prod_group
prod_subgroup prod_subgroup

load_prod_line prod_line prod_line

Note: The load_prod_subgroup lookup will require two joins. After each join is made click the OK
button to move to the next dialog.
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24 Once the lookups have been completed the procedure will be generated and the results dialog will
show the indexes that were created/re-created.

25 Right-click on dim_product in the left pane and select Execute Update Procedure. The dimension
will now be refreshed.

26 Right-click on dim_product in the left pane and select Display Data. Provided the lookups were done
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correctly, the descriptions should now be populated.

Data display for dim_product

dim_product...
0
1
a2
% 3
¥4
¥ 5
6
w7
8
9

code

1001
1002
1003
1004
1005
1006
1007
1008
1009

description
Unknown

Stripped ball

Front loader tractor
Building blocks
Talking cookie jar
yellow golf ball

red golf ball

blue gold club
plastic building bl...
tool case

prod_line
Unknown
Toy
Toy

Edu

Toy
Toy

Toy

Toy

Edu

Toy

line_description
Unknown

General toys
General toys
Educational toys...
General toys
General toys
General toys
General toys
Educational toys...
General toys

prod_group
Unknown
Balls
Equipment
Blocks
Talking
Balls

Balls

Clubs
Blocks
Equipment

group_description

Unknown

All types and sizes of ...
Machinery, tools and ...
Building and stacking...

Talking toys

All types and sizes of ...
All types and sizes of ...
Clubs, bats and other...
Building and stacking...
Machinery, tools and ...

subgroup
Unknown
Large
Tractor
Foam
Jar

Golf
Golf
Golf
Plastic
Tools

subgroup_description
Unknown

Large balls

Tractors and Diggers
Foam building blocks
Talking utensils

Golf balls

Golf balls

Golf clubs

Plastic building blocks
Tools and tool cases
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Oracle Procedure Invalidation

If running this as a tutorial in an Oracle Data Warehouse then the procedures update_stage sales_detail,
update_stage budget and update_stage forecast will have been invalidated. These procedures all use the
function get_dim_product_key. This function was re-compiled as part of the process above, but has not
changed in structure.

Select the menu option Tools/Re-compile Invalid Procedures:

Tocols | Window  Help
¥ Parameters

“,  Search for String...

§¢ Build Deployment Application...
List Loaded Deployment Applications

=%  Import Metadata Objects...
i Version Objects...
Compile Procedures...
Re-compile Invalid Procedures
Define Re-Usable Transformations...
Build MicroStrategy Project...
Join Information Maintenance...
Data Type Mappings 3
Language Options

Options

=

LIser Preferences

Click Yes to proceed. The three procedures will be re-validated and the results shown in the middle pane.

You are now ready to proceed to the next section - Creating a Dimension Hierarchy (see "4.4 Creating a
Dimension Hierarchy" on page 124)
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4.4 Creating a Dimension Hierarchy

Dimensions often have a number of hierarchical levels. An example is the date dimension which has a
natural hierarchy of year, month and day. QAD Data Warehouse Designer allows the definition of a
hierarchy against a dimension. A dimension may have multiple hierarchies defined. These dimension
hierarchies are used in the generation of Analysis Services cubes. Every dimension in a cube must have a
hierarchy with at least one element in it. Hierarchies can also be accessed and the underlying data
maintained with the Hierarchy maintenance utility shipped with the enterprise version of QAD Data
Warehouse Designer. This utility allows a user to maintain a hierarchy structure in a different database or
schema so that the data warehouse can use this structure as input to the dimension. See the hierarchy
section in the Dimension chapter for more details.

We will add a hierarchy to the dimensions dim_product and dim_customer created in the first tutorial. We
will also check that a hierarchy exists for the date dimension and if not present, add one.
1 Right-click on dim_customer in the left pane and select Hierarchies / List Hierarchies.

! File Edit View Browse Backup Jobs Doc Reports Validate Tools Window Help

. | | &3 Web Links - 9| e |_,:'|_|| G}Scheduler | P | W PR S Amport ] F g - i 4 Reports - ';'
@ Scheduler

= Diagram -

6 dim_prody
6 dss_fact_]
&% dss_sourc
> 3 Dimension Viey
> 4% FactTable
> @ Aggregate
B view
i@ Olap Cube
@ Olap Dimension
& Export
2l Procedure

> i‘i Host Script

Update Comments
Gather Statistics

Version Control

Create (ReCreate)
Truncate

Delete Metadata and Drop Table

Execute Update Procedure

Execute Custom Procedure

Process Table via Scheduler

date_stage_budget rebuilt and recompiled.

) [date_stage forecast rebuilt and recompiled.

ension dbo.dim_product completed successfully.
ension dbo.dim_product completed successfully.
mpleted

ct updated. 9 new records. 0 records updated.

<

Development + R x Datadisplay for dim_product " DataWarehouse > ax
4 [ All Objects ~ liliTJJrod... code | description prod_line line_description | prod_gr... | group_description @ M | A ANREAXE
. 1 Connection a6 0 Unknown Unknown  Unknown Unknown  Unknown
4 [ Load Table E 1001 Stripped ball Toy General toys  Balls All types and sizes off T @
& load_budget 2 1002 Front loadertr... Toy General toys  Equipm...  Machinery, tocls angd (7 dbo
i load_custe=—-~ 22a B 11 Educational ... Blocks Building and stackin| E load_budget
i load_foreq EDpRES General toys Talking Talking toys = load_customer
& load_orde Storage General toys  Balls All types and sizes o -:—z— :EZSZ:chriiiader
& load_orde ey s General toys  Balls All types and sizes o =T load_order_line
& load_prod . General toys  Clubs Clubs, bats and othel 4 =T load_prod_aroup
& load_prod Brplyies u Educational ... Blocks Building and stackin| atbe prod_group (varchar(24), null)
& load_prod Display Data General toys Equipm.. Machinery, tools an _ abe group_description (varchar(64))
@ load_prod Query via Excel 4 =% load_prod_line
4 % Stage Table sie prod_line (varchar(24), null)
4 stage_bud Add Column _ sie line_description (varchar({54), m|
W stage_for Add Index s 4 I |qadjrod_subgroup
sbe prod_group (varchar(24), null)
W stage_sald Regenerate Indexes 5 abe subgroup (varchar(24), null)
> # Data Store ~ abe subgroup_description {varchar(i
== Normalized Hierarchies 4 Add Hierarchy =E load_product
4 3% f_fi“:eon . Change Colurnn(s) List Hierarchies iled.
:‘; dimhe Validate Against the Database List Hierarchy Elements mpiled.

>

Data Warehouse

2 Alist of any existing hierarchies will be shown in the middle pane. Initially there are no hierarchies

defined.

3 Right-click on dim_customer in the left pane and select Hierarchies / Add Hierarchy.

4 A dialog will appear asking for a hierarchy name and the hierarchy elements. Enter customer for the
name and add state, city, address and code as hierarchy elements. Click OK to exit the add hierarchy

dialog.
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Add Hierarchy

Hierarchy Mame: | custormer

kove columnz from the column list into the higrarchy, The hierarchy is 8 top down list.
For example a date hierarchy may be vear, maonth, day. vear will be the firgt column shown,

Dimenzion Columisg: Hierarchy:
Colurnn M arne Levels
;ﬁ dirn_customer_key .;-E shate

¥ = .
ﬁ code .,-; city
;ﬁ CHame £ ;-é addrezs
.;1; address ;-; code
;-ﬁ city
;{; state 1
]
o dzz_start_date 1

;ﬁ dzs_end_date
;ﬁ dzz_current_flag
;ﬁ dzz_wersion

;{; dzz_update_time

ak. Cancel

5 Repeat steps (1) through (4) for dim_product defining a top down hierarchy of line_description, then
group_description, subgroup_description, and code.

6 Check to see if a hierarchy exists for dim_date. If no hierarchy exists then add a top down hierarchy
of cal_year, cal_month and calendar_date.

Hierarchies for dim_date EE

Dimension Mame Hierarchy Mame Description Maintained
:;'b dirn_date calendar Default hierarchy used for... N
1 1] [ 3
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As mentioned above these hierarchies are utilized by other processes within the data warehouse. In this
case we will use the hierarchies created in the building of Analysis Services cubes in the next tutorial.
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Analysis Services Cubes

Before you start on this chapter you should have:

O Completed Tutorial 1 - Basic Star Schema Fact Table (see "Basic Star Schema Fact Table" on page

1)

O Completed Tutorial 2 - Rollup Fact Tables, ASCII File Loads, Aggregates (see "Rollup Fact Tables,

ASCII File Loads, Aggregates" on page 65)

O Completed Tutorial 4 - Complex Dimensions and Hierarchies (see "Complex Dimensions and

Hierarchies" on page 105)

This chapter deals with fine tuning the data warehouse by adding Analysis Services cubes.

In This Tutorial

5.1 Purpose and ROAAMApP «...veveeereiieenaiereaeenaaneanns 128
5.2 Creating an OLAP Cube Object .........ccoviiiiiiian... 129
5.3 Adding a Measure Group ......cceveeeeereeereaneenanneenns 157
5.4 Cube Connections for Other Databases ................. 172
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5.1 Purpose and Roadmap

Purpose
This tutorial will walk you through the process to:
O Create an analysis services cube.

In short, this tutorial uses existing fact tables to generate a "multi-measure group cube" based on
fact_sales_detail and fact_budget. It also shows you how to query the cube.

Tutorial Environment

This tutorial has been completed using Microsoft SQL Server. All of the features illustrated in this tutorial
are available in SQL Server, Oracle and DB2 (unless otherwise stated) using Analysis Services Cubes. Any
differences in usage of QAD Data Warehouse Designer between these databases are highlighted. Refer to
Cube Connections for Other Databases (see "5.4 Cube Connections for Other Databases" on page 172)
for more information on configuring the DataWarehouse connection for Oracle or DB2 data warehouses.

Tutorial Roadmap

This tutorial works through a number of steps. These steps and the relevant section within the chapter are
summarized below to assist in guiding you through the tutorial.

Step in Tutorial Section

Create an Analysis Services cube from Creating a Cube Object
fact_sales_detail

Add a measure group to the cube based on Adding a Measure Group object
fact_budget

This tutorial starts with the section Creating an OLAP Cube Object (see "5.2 Creating an OLAP Cube
Object" on page 129)
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5.2 Creating an OLAP Cube Object

The process of creating a cube object is largely the same as creating any other data warehouse object. By
dragging a fact or aggregate table into an OLAP Cube drop target an OLAP Cube and OLAP Dimensions
are defined.

OLAP Cubes are more complex than some other objects in QAD Data Warehouse Designer, primarily due to
the functionality available in Microsoft Analysis Services.

This tutorial covers creating a basic cube. Refer to the chapter on Analysis Services Cubes in the QAD Data
Warehouse Designer User Guide for more information.

In this step we will create an OLAP Cube from the fact_sales_detail table. Before we start we need to
have access to a Microsoft Analysis Services server with appropriate security rights to create an OLAP
database.

Analysis Services is supplied with Microsoft SQL Server. You will also need to know the name of this server.

Note: This tutorial is only possible if an Analysis Services server is available

If the Analysis Services server is located on another machine then the Analysis Services client software will
need to be loaded onto the computer running QAD Data Warehouse Designer.

1 Create a new connection for the Analysis Services server. Right-click on the Connection object group
in the left pane and select New Object.

3= Builder JA = M,

= Diagram

Develc:pment > 0 x Hierarchies for dim_d
4 [B3 Al Objects Dimension Mame
. ", o5 dim_date
- Mew Object
' l; Mew Object (from Version)
.
= Expand
3 ™
. g Mew Group
- K Mew Project
! f;_:,, Project Properties
:‘ Rename Project
[~ Remowve Project from Group
K 3 Delete Project
& . .
. 8 Copy Objects to Another Project
> Paste Objects from Ancther Project
| Project Object Maintainance

2 Enter a name of Cubes for the connection and click ADD.
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Add a Mew Metadata Object

Define the Type and Mame of the Mew Object.

Specific information for each object twpe iz defined in zubzeguent screens.

Object Type: Connection

Object Marme: Cubes

ADD Cancel

3 The connection Properties screen will now appear. Select the connection type: Microsoft Analysis
Server 2005+. Enter the name of the server for the Analysis Server. Leave the username and

password blank. Enter the server and database details for your Analysis Services server. A sample is
shown next. Click OK.

n)

Connection Cubes

| Properties | B A
0| B

4

Notes

Connection Name
Connection Type
a
Analysis Services (55A5) Server Name
4
Analysis Services (55A5) User ID
Analysis Services (S5A5) User Password

Micresoft Analysis Server 2005+

Caneel

Help

Note: Microsoft Analysis Services 2005 and 2008 use "Microsoft Analysis Server 2005+".

130



Training Guide—QAD Data Warehouse Designer

4 Expand the Connection object group in the left pane and double-click on the DataWarehouse
connection to bring up the Properties dialog.

SRR L I 4 Scheduler = Diagr

Development v X
4 [ All Objects
4 [7] Connection
7] Cubes
[T DataWarehouse
[ Tutorial {(OLTF)
7 Windaws
> 3 Load Table
. % Stage Table
- # Data Store
Mormalized

- %% Dimension
> 3L Dimension View
» 34 FactTable
» J Aggregate
5 view
i@ Clap Cube
@ Olap Dimension
& Export
- & Procedure
» & Host Script
- I Index
& Retro

5 The Properties dialog will now show some additional columns at the bottom of the screen. These are
required so that the data warehouse can be used as a source for the Analysis Services cubes. These
fields are:

= OLAP Connection String

= Connection Provider/Driver
= Data Warehouse Server

= Data Warehouse Database ID

For a SQL Server data warehouse:
= The OLAP Connection String is built using a wizard. To activate the wizard, click on the expander

button.
4
OLAP Connection 5tring
Connection Provider/Driver SOLOLEDE
Data Warehouse Server Do
Data Warehouse Database D WslWarehouse

Tutorial 5 Analysis Services Cubes - 131



Training Guide—QAD Data Warehouse Designer

On the Provider tab, select the OLE DB Provider and click Next.

Data Link Properties

Provider | Connection | Advanced | Al |

Select the data you want to connect to:

OLE DB Provider(s)

IEM OLE DB Provider for DB2 - DEZCOPY

Microsoft Jet 4.0 OLE DB Provider

Microsoft OLE DB Provider for Analysis Services 11.0
Microsoft OLE DB Provider for ODBC Drivers
Microsoft OLE DB Provider for Oracle

Microsoft OLE DB Provider for Search

Microsoft OLE DB Simple Provider

M5 DataShape

QLE DE Provider for Microgoft Directory Services
SQL Server Mative Client 11.0
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Enter the connection details and click Test Connection.

EH| Data Link Properties

Provider | Connection | Advanced | Al

Specify the following to connect to SQL Server data:

1. Select or enter a server name:
{local) w || Refresh

2. Enter information to log on to the server:
(@) Use Windows NT Integrated security

() Use a specific user name and password:
|dzer name:
FPazsword:

Blank password Allow saving password

3. (@) Select the database on the server:

[WsiWarshouse] v
() Mtach a databaze file as a database name:
I1zing the filernarne:
Test Connection
G| [ rio
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Click OK on the success message and then OK again on the Data Link Properties screen.

B Data Link Properties

Provider | Connection | Advanced | Al

Specify the following to connect to SQL Server data:
1. Select or enter a server name:

(local) w || Refresh
2. Enter information to log on to the server:
(@ 1 e Wl A nassn KT betounrdod o

Microsoft Data Link

o Test connection succeeded,

OK

Test Connection

QK Cancel Help

The OLAP connection string will be displayed.
= Set Connection Provider/Driver to SQLOLEDB
= Set Data Warehouse Server to the SQL Server server name

= Set Data Warehouse Database ID to the SQL Server database name

A SQL Server sample:

4
OLAP Connection String Provider=5CQLOLEDE. 1;Integrated Security=55P|;Persist Secur|...
Connection Provider/Driver SOLOLEDE W
Data Warehouse Server Do
Data Warehouse Databaze D WelWarehouse

Click OK.

See Cube Connections for Other Databases (see "5.4 Cube Connections for Other Databases" on
page 172) for more details on Oracle and DB2.
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6 Now you need to browse the DataWarehouse connection to see available fact tables. From the Browse
menu, select DataWarehouse then Change Connection. The following dialog displayed.

List Source Tables Connection
Cankection: Datawfarehouse W
Iger D
Paszward:
Filker
Schema:  [dbo
M ame: (Mane] W
Object Tupes
T ables Wiews [ ] 5ystem Objects

Giroup: ) W

Froject: 4l w
Data Type Mapping Set; | [Default] L

Refrezsh Current Cancel

Choose DataWarehouse from the Connection drop-down and click OK.

Note: For SQL Server the Data Warehouse schema must be dbo.
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The following browse pane is displayed.

DataWarehouse
EhE- IFE TS

Y@

FIE

(= 8
[=n
[=]

agg_sa_customer
agg_sa_product
dim_customer
dim_date
dim_order_date
dim_product
dim_ship_date
ds_customer
ds_order_header
ds_order_line
ds_product
dss_current_day_details
dss_fact_table
dss_parameter
dss_source_system
fact_budget
fact_forecast
fact_sales_analysis
farct_sales_detail
load_budget
load_customer
load_forecast
load_order_header
load_order_line
load_prod_group
load_prod_line
load_prod_subgroup
load_product
stage_budget
stage_forecast
stage_sales_detail

|

EL L

|

|

|

Data Warehouse lailfe-R=l {0y

7 Double-click on the OLAP Cube object group in the left pane to list all cubes in the middle pane. This
makes the middle pane a drop target for cubes. Your screen should look something like this:
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! File Edit View Browse
P00 | o
32 Builder [EURSTNMES

Development
4 [ All Objects
4 [7] Connection
7] Cubes
7] DataWarehouse
7 Tutorial (OLTP)

== Normalized
LA i i1
> 4 Dimension
> §i Dimension View

Backup

|‘=\3WebLinksv 9| & |3ﬂ| G;Schedulerlg—‘?'v|:,3v - P @, Almport M F g @ = i 4 Reports -

- Ax

Jobs

= Diagram

Cube Name
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Doc Reports  Validate

Olap Cube

Published Name

Tools Window Help

Type

AS Connection

44

DataWarehouse -

IR TS

|

T @D

4 [ dbo
'_-_s- agg_sa_customer
: agg_sa_product

7 Windows -
> i Load Table = :!m_;ui:jmer
== dim_da
. % Stage Table T dim_order_date
. Data Store == dim_product

T dim_ship_date
T ds_customer

T ds_order_header
5 ds_order_line

> 44 FactTable z=
- & Aggregate = ds_product .
B view = dss_gr;e:;g;:lay_detaﬂg
== 0ss5_Tact_| e
‘_ ) dss_parameter
-i‘: Olap Dimension =T dss_source_system
& Export T fact_budget
> & Procedure == fact_forecast
> ,;—4 Host Script £F fact_sales_analysis
> {0 Index E fact_sales_detail
@ Retro = load_budget
== load_customer
== |

=% load_forecast
=T load_order_header

oad_order_line

Results > x

| Object Message 2
i@ (=] dim_product
[+ |_ dim_product

[v] |_ customer
@ L

Results

oad_prod_group
ad_prod_line
ad_prod_subgroup
oad_product

=T stage_budget

: stage_forecast

=T stage_sales_detail

o
Procedure Completed o

1 dim_product updated. 9 new records. 0 records updated.
Hierarchy customer created for Dimension dim_customer

product Hierarchy product created for Dimension dirm_product

Reports

Note: As OLAP Cubes have not been created yet, the middle pane is empty.

8 Drag fact_sales_detail from the browser (right pane) and drop it into the middle to create a new
OLAP Cube object. Give the OLAP Cube a name of sales_analysis as follows and click ADD.

Add a Mew Metadata Object

Drefing the Type and Mame of the Mew Object.

Specific information for each object twpe iz defined in zubzeguent screens.

Object Type: Olap Cube Y

Object Mame: | zales_analysis]

&s0D

Cancel

9 QAD Data Warehouse Designer will now cycle through each dimension associated with that fact table
and will create an OLAP Dimension object for each, displaying the following dialog first.
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Add a New Metadata Object

Define the Tvpe and Mame of the Mew Object.

Specific information for each object type iz defined in subzequent screens.

Object Tope:

Object Hame:

Olap Dimenzian W

odim_customer

[ Include Atribute Felationships

ADD Cancel

Note: If you wish to include Attribute Relationships in Analysis Services for this dimension, click on the
Include Attribute relationships checkbox.

Click ADD for the Customer dimension.

10 The following dialog appears, prompting you to select the attributes to be included in the Customer

OLAP dimension. The attributes available for selection are in the left column. To select an attribute,
click on the attribute in the left column and click >. This will move the attribute to the right column.

To de-select an attribute, click on the attribute in the right column and click <. This will move the

attribute to the left column.

138

&

Select OLAP Dimension Attributes

| Select Columis

| Select end user layer attributes to be included as OLAP dimenizion attibutes

Available Attibutes:

dzz_curent_flag
dzz_end_date
dzz_start_date
dss_update_time
dss_wersion

Selected Athributes:

chname

Cancel

Help
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11 Repeat steps (9) and (10) for the remaining OLAP Dimensions.
Add a New Metadata Object

Define the Type and Mame of the Mew Object.

Specific information for each object tppe iz defined in subzequent screens.

Object Type: Olap Dimension i

Object Mame: odirm_order_date
[ ]Include sttribute Relationships

abh Cancel

Add a New Metadata Object

Defing the Type and Mame of the Mew Object.

Specific information for each object type iz defined in subzequent screens.

Object Type: Olap Dimension ¥

Object M arne: odim_product
[ ] Include Attibute Felationships

ADD Cancel

Add a New Metadata Object

Define the Tvpe and Mame of the Mew Object.

Specific infarmation for each object type iz defined in subzequent screens.

Object Type: Olap Dimenzion .

Object Mame: adirm_zhip_date
[ Include &ttribute Felationships

FANN Cancel

12 The Manage cube measures dialog is displayed next. Remove all non-measure columns (that is,
columns that cannot be aggregated) from the Measure list by highlighting them and clicking the
Remove button.

The columns to remove are:
= order number

= order line no

= product code

= customer code
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At this stage, your dialog should look like this.

Manage Cube Measures

The following measures have been added to the cube. Select any measures that are not appropriate and click the @
Remowve buttan if required.

Pre-built calculated members will be generated for each meazure if the check boxes to the right are set. These calculated members can
be deleted later if ot required.

Calculated Members:

Measure
& unit zale price [ Manth To Date
@ quantity [*vear ToDate
& sales value [] Maving Quarter
ot [ ] Mawving rear
[]5ame Month Previous Year

[ ] Previous Year To date

Usge OLAP Functions

(] Cancel

13 Choose to create some date based calculated members using OLAP functions by selecting the Month to

date, Year to date, and the Use OLAP functions checkboxes. The calculated measures drop-downs
are now displayed. Select the required date hierarchy information. Specifically:

= for Date Dimension, select dim_order_date
= for Date Hierarchy, select calendar

= for Month Level, select order cal month

= for Year Level, select order cal year

After selecting the Month level, you will be asked to confirm changing the attribute type to Months
for the the order cal month attribute in Analysis Services as follows. Click Yes.
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The selected date attribute order cal month has a Type of Regular, this
needs to be changed to Type Month,
If you do not change this, OLAP Functions may not aggregate correctly.

To change this now, click Yes.
To leave the date attribute Type unchanged, click Mo,

Similarly, selecting the Year level, you will be asked to confirm changing the attribute type to Years
for the the order cal year attribute in Analysis Services as follows. Again click Yes.

needs to be changed to Type Year,
If you do not change this, OLAP Functions may not aggregate correctly.

9 The selected date attribute order cal year has a Type of Regular, this

To change this now, click Yes.
To leave the date attribute Type unchanged, click No.

Your Manage cube measures dialog should now look like this. Click OK to complete the definition of
the cube.

Tutorial 5 Analysis Services Cubes - 141



Training Guide—QAD Data Warehouse Designer

142

Manage Cube Measures

The following measures have been added to the cube. Select any measures that are not appropriate and click the @
Remove button if required.

Pre-built calculated members will be generated for each meazure if the check boxes to the right are set. These calculated members can
be deleted later if not reguired.

Calculated Members:

Meazure
@ unit zale price BT UG PELS
gl quantity ear To Date
@ sales value [T Maving Quarter
Wt [ Maving Year
[]5ame Manth Previous Year
Remaove -» [ ] Previous Year To date

Ilze OLAP Functions

Dimenszion and level infarmation for calculated members:

Date Dimenzion: | dim_order_date W
Date Hierarchy: | calendar v
Month Level: arder cal manth W
ear Level: order cal year v

(] Cancel
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14 Right-click on the OLAP Cube sales_analysis in the left pane and select Properties.

@ Scheduler

5= Builder

Development
4 [ Al Objects

-
= Diagram

- I X

Measure list for sales_analysis (Drop T

Measure Mame

Measure Group

¥ Export
: & Procedure
» 2] HostSeript
> I Index

& Retro

Display Partitions
Display Dimensions

Display Measure Group Dimensicns

Add Measure group
Add Measure

Add Calculation
Add KPI

Add Action

Add Partition

Add Dimension

Verzion Control

4 [T Connection i unit sale price zales_detail
[ Cubes @ quantity sales_detail
7] DataWarehouse @ =ales value cales_detail
M Tutorial (OLTP) @ tax sales_detail
[ Windows

» i Load Table

» % Stage Table

- &% Data Store

> == Mormalized

: %@ Dimension : _

: & Dimension View | Properties

g iﬁ-’ Fact Table Display Measure Groups
Aggregate .

’ § u.gg d Display Measures
iew

4 i@ Olap Cube Display Calculations
@EoErl  Display KPls

> @ Olap Dimension Display Actions

15 Click on the down arrow for the Cube Database name field and choose the option (Define New Cube
Database), which will bring up the Cube database dialog box. Enter a new cube Database name of

Tutorial5. Click OK.
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D atabase name:

Dezcription:

Cube Database

Tutarial

Cancel

(]

Change the Cube publish name to be sales_analysis and the Cube database connection to be Cubes.
Click OK to close the dialog and save the changes you've made.

-

| Froperties

Language M apping
Purpose

Concept

Grain

Examples

Usage

Maotes

144

Internal Cube Mame:

Cube Publish M ame:

Cube Dezcription:

Cube Database Connection:

[Analyziz Services)

Cube Database Mame:

D ata Source Connection:
[Data ‘warehouse)
Drata Source Provider Type:

D ata Source Server:

Data Source Database:
Post Create #MLA Script:
Post Update #kLAA Script:
Processing Mode:
Processing Priority:
Process Cube Dimensions:
Storage Mode:

Default Measure:

Estimated Rows:

Vizible:

Olap Cube sales_analysis

zales_analysis

Cubes

Tutarials

D atawarshouse
SOLOLEDE
WSL-SHUTTLE-BASEL2012
izl arehouse

[Maone)

[Mone)

Regular

]

Enabled Dimenzionz [Use setting on Cube Dimenzion]

MOLAP

True

Edit

Edit

Cancel

Help
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16 You now need to check that the date dimension supports using OLAP functions. Expand the OLAP
Dimension object type in the left pane to display the four OLAP Dimensions. Your object tree should
contain the following OLAP Dimensions.

[l Cubes -
] DataWarehouse
[ Tutorial (OLTP) —
[ Windows
. @8 Load Table
. W Stage Table
. Data Store
== Mormalized

Dimensian Yiew
Dimension
Fact Table
Aggregate

m

View
Clap Cube
i@ sales_analysis

€ 3 W 35 M|

b
i:

Clap Dimension

& odim_customer
:ﬂ: odim_order_date
": odim_product
& odim_ship_date
= Export -

17 Click on the odim_order_date OLAP Dimension in the left pane to show the dimension attributes in
the middle pane as below.
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File
10| o

MRS @ Scheduler

Development
4 [ All Objects
4 [7] Connection
7 Cubes

1 Windows
> @ Load Table
» % Stage Table
> #4 Data Store
Mormalized

24 Dimension

$ Dimension View
& FactTable

& Agoregate

B view

4 g Olap Cube

4 @ Olap Dimension

2 Export
2 Procedure
2l Host Script
> ) Index

& Retro

Edit View Browse
| & Web Links - @ | =

- x

7] DataWarehouse
A Tutorial (OLTF)

i@ sales_analysis

& odim_customer
") odim_order_date
e odim_product
:U: odim_ship_date

Backup Jobs Doc

| & &
= Diagram

Dimension

& odim_order_date
& odim_order_date
& odim_order_date
& odim_order_date
:U: odim_order_date
& odim_order_date
& odim_order_date
& odim_order_date
& odim_order_date
:U: odim_order_date
& odim_order_date
& odim_order_date
& odim_order_date
& odim_order_date
& odim_order_date
:U: odim_order_date
& odim_order_date
& odim_order_date
& odim_order_date
& odim_order_date

:U: odim_order_date
£

| Object
i@ = dim_product
@
(7] |_ customer
@ L

Results

product

|_ dim_product

Reports  Validate

Scheduler | P | o

Attribute list for dimension odim_order_date

Internal Name
dim_order_date_key
order_cal_day_in_month
order_cal_day_in_week
order_cal_day_in_week_nc
order_cal_day_in_year
order_cal_month
order_cal_month_name
order_cal_month_no
order_cal_guarter
order_cal_guarter_no
order_cal_week_in_year
order_cal_year
order_current_cal_day
order_current_cal_month
order_current_cal_mtd
order_current_cal_week
order_current_cal_year
order_current_cal_ytd
order_current_fin_day
order_current_fin_month

order_current_fin_mtd

Message

Tools Window Help
i S 2import

Attribute Name

dim_order_date_key
order cal day in m...
order cal day in we...
order cal day in we...
order cal day in year
order cal menth
order cal menth n..
order cal month no
order cal quarter
order cal quarter no
order cal week in y...
order cal year

order current cal d...
order current cal ...
order current cal ...
order current cal w...
order current cal y...
order current cal ytd
order current fin day
order current fin ...

order current fin ...

Procedure Completed

Description [l
Key for dim_order_date

The day in the month 1-31.

The day in the week. Format DDD. E
The day number in the week. 1-7 wl
The day in the year 1-366.

The calendar month name, Format
The calendar month number 1-12,
The calendar quarter representation
The calendar quarter number 1-4,
The week in the year 0-33.

Flag to indicate the current day. No
Flag to indicate the current month.
Flag to indicate days in the current |
Flag to indicate the current week. S¢
Flag to indicate the current year. S&
Flag to indicate days in the current
Flag to indicate the current financia
Flag to indicate the current financia

Flag to indicate days in the current{ ¥
>

Results >3 x

Ll

1 dim_product updated. 9 new records. 0 records updated.

Hierarchy customer created for Dimension dim_customer

Hierarchy product created for Dimension dim_product

DataWarehouse > =
« 1
@ wRAEIZ|Y®
4 [7] dbo

== agg_sa_customer
agg_sa_product
dim_customer

== dim_date

T dim_order_date
=T dim_product

= dim_ship_date

T ds_customer
ds_order_header
ds_order_line
ds_product
dss_current_day_details
dss_fact_table
dss_parameter
dss_source_system
fact_budget
fact_forecast
fact_sales_analysis
fact_sales_detail
load _budget
load_customer
load_forecast
load_order_header
load_order_line
load_prod_group
load_prod_line
load _prod_subgroup
load_product
stage_budget
stage_forecast
stage_sales_detail

Data Warehou...

18 Right-click on the order_cal_month attribute and select Properties. This displays the Attribute
Properties dialog. Check the Type is set to Months. If not, change it. Click OK.
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)

Ea]

Properties Dimension Mame:

Language Mapping Internal Attribute Name:
Published Name:

Description:

Estmated Count:

Member Names Unigue:
Hierarchy Visible:
Hierarchy Enabled:
Hierarchy Optimized State:

Hierarchy Display Folder:

Order By:

Order By Attribute:
Type :

Usage:

Key Column:

MName Column:

Olap Dimension Attribute odim_order_date.order_cal_month
odim_order_date <-Update
order_cal_month Update -

order cal month

The calendar month representation. Format YYYYMM, Example: 200206,

1

False W
True W
True W
FullyOptimized W
v
Key w
W
[=E -
Regular Y]
dim_order_date W order_cal_month Y]
dim_order_date W order_cal_month Y]

Cancel Help

19 Repeat the process for the order_cal_year attribute, checking the Type is set to the Years and

changing it if it is not. Click OK.
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Estimated Count:
Member Mames Unigue:
Hierarchy Visible:

Hierarchy Enabled:

Hierarchy Optimized State:

Hierarchy Display Folder:

Order By:
Order By Atiribute:

Type:

odim_order_date

| order_cal_year

|orderdyear

The calendar year. Format ¥YYY

=

Reguiar v]
[im_order_date v|  |order_cal_year v]
| dim_order_date W | | order_cal_year W |
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20 To create the cube in Analysis Services, right-click on the sales_analysis olap cube in the left pane

and select Create (Alter) Cube.

RN R & Scheduler

Development
4 [ All Objects

4 [ Connection
[ Cubes
7] DataWarehouse
[ Tutorial (OLTF)
[ Windows

i3 Load Table

% Stage Table

# Data Store

= Mormalized

»

El

= Diagram

- X

Attribute list for dimension odim_order,

Dimensian Internal Mame
'i_' odim_order_date
:‘: odim_order_date
'i_' odim_order_date
:‘: odim_order_date
": odim_order_date
i_' ocdim_order_date
": odim_order_date
i_' odim_order_date
li: adim_order_date

dim_order_date_
order_cal_day_ir
order_cal_day_ir
order_cal_day_ir
order_cal_day_ir
order_cal_montt
order_cal_montt
order_cal_montt
order_cal_guarte

%2 Dimension
3 Dimension View
& FactTable
B¢ Aggregate
o view
i@ Olap Cube
o
i@ Olap Dimension
% Ewport
& Procedure
&l Host Script
& Index
& Retro

Properties

Display Measure Groups
Display Measures
Display Calculations
Display KPls

Display Actions

Display Partiticns
Display Dimensions

Display Measure Group Dimensions

Add Measure group
Add Measure

Add Calculation
Add KPI

Add Action

Add Partition

Add Dimension

WYersion Control

. Create (Alter) Cube

This will open the WSL Cube executable that connects to Analysis Services to create the sales_analysis
cube structure. You will see the successful completion in the results pane.
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150

Results
| Object

I3

€ © 0 o
I I I I

I3

T

AEREEEE

sales_analysis
sales_analysis

sales_analysis
sales_analysis
sales_analysis
sales_analysis

sales_analysis
sales_analysis

sales_analysis

sales_analysis
sales_analysis
sales_analysis
sales_analysis
sales_analysis

sales_analysis

- I

Message
Adding attributes to cube sales_analysis
Adding dimensions to measure groups for cube sales_analysis

Adding Measure Group Dimension odim_customer on Measure group sales_detail, database
Tutorial3, server DOC!

Adding Measure Group Dimension odim_order_date on Measure group sales_detail, database
Tutorial3, server DOC!

Adding Measure Group Dimension odim_product on Measure group sales_detail, database
Tutorial3, server DOC!

Adding Measure Group Dimension odim_ship_date on Measure group sales_detail, database
Tutorial3, server DOC!

Adding measures to cube sales_analysis
Adding measure group partitions for cube sales_analysis

Adding MeasureGroup Partition fact_sales_detail to Measure group sales_detail of Cube
sales_analysis

Adding calculated members to cube sales_analysis
Adding KPls to cube sales_analysis

Adding actions to cube sales_analysis

Action added to Cube sales_analysis

Adding translations to cube sales_analysis

Updating informaticn for cube sales_analysis

W
Results =lalyes
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21 To process the cube sales_analysis in Analysis Services right-click the sales_analysis cube in the left
pane and select Update.

Properties

Display Measure Groups
Display Measures
Display Calculations
Display KPl=

Display Actions

Display Partitions
Display Dimensions

Display Measure Group Dirnensions

Add Measure group

Add Measure

Add Calculation 2
Add KPI

Add Action

Add Partiticn

Add Dimension
Version Control r

Create (Alter) Cube

Create via Scheduler

Delete Cube Metadata
Drop Analysis Services Object
Retrofit Cube

Update

Process Cube via Scheduler

Cluery via Excel

Documentation k
Projects 2
Impact [

This will open the WSL Cube executable to process data into the cube structure. Once the cube is
processed it can be viewed. Again, you will see the successful completion in the results pane.
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Results
@ Object

- I

Message &3

sales_analysis

Processing (Default) dirm dim_order_date in database Tutorials on server DOC

sales_analysis

Processing (Default) dim dim_product in database Tutorial3 on server DOC

sales_analysis

Processing (Default) dirm dim_ship_date in database Tutorial3 on server DOC

sales_analysis

Processing Cube sales_analysis, database Tuteorial3, server DOC
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<
|

Results

sales_analysis

sales_analysis

Processing partitions (One partition only/Full process) for cube measuregroup sales_detail in
database Tutoriald on server DOC

Processing (One partition only/Full process) partition fact_sales_detail of cube sales_analysis.
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22 To view the cube in Excel right-click the sales_analysis cube in the left pane and select Query cube

Via Excel as follows.

Properties

Display Measure Groups
Display Measures
Display Calculations
Display KPls

Display Actions

Display Partitions
Display Dimensions
Display Measure Group Dimensicns
Add Measure group
Add Measure

Add Calculation

Add KPI

Add Action

Add Partition

Add Dimension

Wersion Control

Create (Alter) Cube

Create via Scheduler

Delete Cube Metadata
Drop Analysis Services Object
Retrefit Cube

Update

Process Cube via Scheduler
Query via Excel
Documentation

Projects

Impact

This will open Excel if it is installed.

Note: If Excel displays the following dialog box, click Enable:
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- - - 2
Microsoft Excel Security Notice  *
@ Microsoft Office has identified a potential security concern.

File Path: | c\Users\User\Documents \fact_sales_analysis.dqy

Data connections have been blocked. If you choose to enable data
connections, your computer may no longer be secure, Do not enable
this content unless you trust the source of this file.

This message may not be displayed.

Excel then opens a connection to the cube for querying in a pivot table:

H ©- B Book1 - Excel PIVOTTABLE TOOLS ?2 B - 0O %
FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW ANALYZE DESIGM Sign in
’:Iﬁ Active Field: > Inser‘t Slicer D D 3 ,__|fx I n E

) EF Insert Timeline e . -

PivotTable Drill  Drill Group Refresh Change Data Actions Calculations PivotChart Recommended = Show
- Field Settings  pown Up - Filter Connections - Source - - - PivotTables -
Active Field Filter Data Tools -

Al ¢ I v

D E F G H J K|~

1 PivotTable Fields v

2

3 Choose fields to add to report: &4 -

4 | Tobuild arepaort, choose 4 T sales_detail -

5 | fields from the PivotTable mtd gquantity

6 Field List mtd sales value

7 mitd tax

8 mitd unit sale price

9 .

————— ’7_ quantity
10| =

11 S e sales value

= = tax

12 — . T

13 [T

14 Drag fields between areas below:

15

16 T FILTERS Il COLUMMNS

17

18

19

20 = ROWS % VALUES

21

22

23

sales_analysis ':'E' " ; Defer Layout Update
READY H M -— 3+ 100%

Note: In order for Excel to open the cube the OQY file extension in Windows explorer needs to be
associated with Excel.
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23 In addition, the cube structure can be opened in the Microsoft Business Intelligence Development

Studio (BIDS). Open BIDS in Windows, then select Open / Analysis Services Database.

Start Page - Microscft Visual Studio

Help

'|'>| '|@ﬁ'%§"E|EI';

[ File | Edit View Tools Window
| MNew 3
i Open 3
Close
J Close Project
| F | Save Selected ltems  Cirl+5
Save Selected lterns As...
g SaveAll Ctrl+5Shift+5
| | Page Setup...
4 | Print... Ctrl+P
Recent Files 3
Recent Projects k
Exit

[a Analysis Services Database...

,ﬁ Project/Solution...  Ctrl+Shift+ O
5 | Web Site... Shift+Alt+0
[EF | File... Ctrl+0

MSDN SQL Server Headlines

SQL Server 2008 Developer Training

Mon, 1 Jun 2009 09:05:00 +0530 - The 5
Kit will help you understand how to bu
exploit the rich data types, programmir
paradigms in QL Server 2008,

SOL Server 2008 Service Pack 1 Now
Tue, 7 Apr 2009 17:09:01 -0700 - Service

24 Choose the server and Tutorial5 cube database. A sample is shown. Click OK.

N
|3 Connect To Database

Database

@ Connectto existing database
Server:

Database:

S5ERVER

Tutoriald

Server

(local)

Database
Tutonals

S5ERVER Tutorials

This now displays the cube database definition from the Analysis Services server.
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Solution Explorer - Tutorial5(S5ERVE... ~ 1 X

4 Tutorial 5(SSERVER)
= [ Data Sources
. € WslWarehouse
- [ Data Source Views
- 1-E| WslWarehouse
- [ Cubes
b [ sales_analysis
- [ Dimensions
17 dim_customer
- |7 dim_order_date
- | dim_preduct
e E dirn_ship_date
..... [ Mining Structures
..... [ Roles

----- [ Assemblies

Close BIDS when finished.

Note for Oracle: In the latest version of Data Warehouse Designer, the default 0 key date for all
databases has been set to 1st Jan 1753. Prior to 6.5.4.2 however, procedure update_dim_date uses
sysdate-700000 which gives a date in year 0095. SSAS does not support dates before year 0100 using the
oracle OLEDB driver. If using a previous version of Data Warehouse Designer, or upgrading from a previous
version, it will therefore be necessary for you to replace 'sysdate - 700000' with
‘TO_DATE('17530101','YYYYMMDD")' in procedure update_dim_date and to recreate the dim_date table.

You are now ready to proceed to the next section - Adding a Measure Group (see "5.3 Adding a Measure
Group" on page 157)
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5.3 Adding a Measure Group

A cube can contain multiple Measure Groups. In QAD Data Warehouse Designer, a Measure Group relates
to a relational star schema. The cube ties Measure Groups together through shared dimensions that are
conformed in the relational data warehouse. Measure Groups can be added to an existing cube by dragging
additional fact tables into the cube.

1 Click on the OLAP Cube sales_analysis in the left pane to show the Measures associated with the
cube. Your screen should look something like this:

i File

10| o

Edit View Browse

Backup Jobs Doc

Reports  Validate

BRI @ Scheduler

- Rx

Development

= Diagram

Measure list for sales_analysis (Drop Target)

Tools Window Help
| & Weblinks - @ | = | 3| & Scheduler | 7 + | 43 -

IS dimpot B F B & i, Reports -]

4 [ Al Objects Measure Name Measure Group | Source Table Source Data Type Aggregation R | | @R A=
> [ Connection unit sale price  sales_detai act_sales_detai unit_sale_price numeric(%, um
i) @ unit sale pri les_detail f les_detail it_sale_pri ic(8,3) S
> @ Load Table @ quantity sales_detail fact_sales_detail quantity numeric(8) Sum T @D
. 4 Stage Table @ sales value sales_detail fact_sales_detail sales_value numeric(13.. Sum 4 [T dbo
> # Data Store @ tax sales_detail fact_sales_detail tax numeric(3,2)  Sum = a0d_sa_customer
== Normalized agg_sa_product
s “_\g Dimension dim_customer
2 Di o Vi == dim_date
’ “ mension Vi = dim_order_date
» & FactTable =T dim_product
> ' Aggregate = dim_ship_date
i view =T ds_customer
4 g Olap Cube T ds_order_header
i@ sales_analysis ds_order_line
4 @ Olap Dimension = ds_product
Y " == dss_current_day_details
@ odim_customer —_
M- == dss_fact_table
@ odim_order_date =4
- == dss_parameter
.": odim_product =T dss_source_system
@ odim_ship_date fact_budget
& Export fact_forecast
. «=J Procedure a > fact_sales_analysis
» 2 Host Script == fact_sales_detail
. Index Results > ax == load_budget
@ Retro 0| Obj ” = load_customer
&B| Object e load_forecast
[+ |_ sales_analysis  Processing (Default) dim dim_product in database Tuterial3 on server DOC load_order_header
= sales_analysis Processing (Default) dim dim_ship_date in database Tutorial3 on server load_order_line
] ooc load_prod_group
— . . . . load_prod_line
=] |_ sales_analysis Processing Cube sales_analysis, database Tutorial3, server DOC load_prod_subaroup
@ sales_analysis  Processing partitions (One partition only/Full process) for cube load_product
measuregroup sales_detail in database Tutorial3 on server DOC stage_budget
@ |_ sales_analysis ~ Processing (One partition only/Full process) partition fact_sales_detail of = stage_forecast
cube sales_analysis. == stage_sales_detail
Results EEllyed Data Warehouse [RGil{a]

2 Now you need to browse the DataWarehouse connection to see available fact tables. From the Browse
menu, select DataWarehouse then Change Connection. The following dialog displays.
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Connection:

zer 1D

Paszward:

Filker

Schema:

I ame;

[Eroup:

Project:

[Data Type Mapping Set;

R efrezh Current

List Source Tables Connection

D atawfarehouse

dbo
[Nane] W
Object Tupes
Tables Wiz [ ] Svstem Objects
[0 W
[0 W
[Cref auilk] (¥

Choose DataWarehouse from the Connection drop-down and click OK.

Note: For SQL Server the Data Warehouse schema must be dbo.

158



Training Guide—QAD Data Warehouse Designer

3 The following browse pane is displayed.
DataWarehouse * qx
AR IR

T @

4 [

(=8
[=n
=]

agg_sa_customer
aga_sa_product
dim_customer
dim_date
dim_order_date
dim_product
dim_ship_date
ds_customer
ds_order_header
ds_order_line
ds_product
dss_current_day_details
dss_fact_table
dss_parameter
dss_source_system
fact_budget
fact_forecast
fact_sales_analysis
fact_sales_detsil
load_budget
load_customer
load_forecast
load_order_header
load_order_line
load_prod_group
load_prod_line
load_prod_subgroup
load_product
stage_budget
stage_forecast
stage_sales_detail

ELL L

|

|

Drata Warehouse a0 ==

4 Drag the fact_budget table into the middle pane. The following dialog will appear. Select Cancel.
Select Measure Group

Select the measure group to add the new measure to.

sales_detail W

Carcel
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5

QAD Data Warehouse Designer will confirm that it is OK to add a new OLAP Dimension for the date
dimension. Change the Name of object to odim_budget_date and click ADD.

Add a New Metadata Object

Define the Type and Mame of the Mew Object.

Specific information for each object type iz defined in subsequent screens,

Object Type: Olap Dimenzion W
Object Mame: | odim_budget_date
[ ]Inelude Sttribute Relationships

LN Carncel

Note: If you wish to include Attribute Relationships in Analysis Services for this dimension, click on the
Include Attribute Relationships checkbox.

160

Click OK on the Attributes screen.

The Manage Cube Measures dialog is displayed next. Remove all non-measure columns (that is,
columns that cannot be aggregated) from the Measure list by highlighting them and clicking the
Remove button. The columns to remove are:

= Product Code
= Customer Code
At this stage, your dialog should look like this.
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Manage Cube Measures

The following measures have been added to the cube. Select any measures that are not appropriate and click the @
Remove button if reguired.

Pre-built calculated members will be generated for each meazure if the check boxes to the right are set. These calculated members can
be deleted later if not required.

Calculated Members:

Measure
@ budget quantity []Month Ta Date
@ budget zales value [*ear ToDate
[T Maving Guarter
[ Maving Year
[]5ame Month Previous Year

[ ] Previous Year To date

lze OLAP Functions

(] Cancel

8 Choose to create some date based calculated members using OLAP functions by selecting the Month to
date, Year to date, and the Use OLAP Functions checkboxes. The calculated measures drop-downs
are now displayed. Select the required date hierarchy information. Specifically:

= for Date Dimension, select Date Dimension
= for Dim Hierarchy, select calendar

= for Month Level, select cal month

= for Year Level, select cal year

After selecting the Month level, you will be asked to confirm changing the attribute type to Months
for the the cal month attribute in Analysis Services. Click Yes.
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162

The selected date attribute order cal month has a Type of Regular, this
needs to be changed to Type Month,
If you do not change this, OLAP Functions may not aggregate correctly.

To change this now, click Yes.
To leave the date attribute Type unchanged, click No.

Similarly, selecting the Year level, you will be asked to confirm changing the attribute type to Years
for the the cal year attribute in Analysis Services. Again click Yes.

The selected date attribute order cal year has a Type of Regular, this
needs to be changed to Type Year.
If you do not change this, OLAP Functions may not aggregate correctly.

To change this now, click Yes.
To leave the date attribute Type unchanged, click Mo.

Your Manage cube measures dialog should now look like this. Click OK.
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Manage Cube Measures

The following meazures have been added to the cube. Select any meazures that are not appropriate and click the @
Remove button if required.

Pre-built calculated members will be generated for each measure if the check boxes to the right are zet. These calculated members can
be deleted later if nat required.

Calculated Members:

b eazure
@ budget quantity Month To Date
@ budget zales value [+]*vear To Date
[ Moving Quarter
[ Moving Year
[(]5ame Manth Previous ear
Remave - []Previous Year Ta date

Usge OLAP Functions

Dirmenzion and level information for calculated members:

Date Dimenzion: | Date dimension w
Date Hierarchy: | calendar w
tonth Level: cal month »
“Year Level: Cal year )

9 Click on the OLAP Cube sales_analysis in the left pane to show the updated Measures associated with
the cube. You should now see measures from both fact tables in the middle pane:
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File Edit View Browse

Development

Backup

-~ x

Jobs Doc R

Malidat

Tools  Wind

P

Measure list for sales_analysis (Drop Target)

Help
|@WebLinksv Q| = |3ﬂ| @Scheduler|@'v|tﬂv = P9 dmport M F g #

= Diagram

;Ef,Reports v|J;

164

4 [ All Objects

7] Connection
@8 Load Table
W Stage Table
% Data Store
Mormalized

%@ Dimension

& Dimension View

& FactTable

S Aggregate

B view

4 g Olap Cube
i@ sales_analysis

& Olap Dimension
@ odim_budget_date
- odim_customer
& odim_order_date
& odim_product
& odim_ship_date

& Export

& Procedure

&l Host Script

W Index

& Retro

[ 9

Ready

Measure Name
@ unit sale price
@ quantity

@ sales value

@ tax

@ budget quantity
@ budget sales value

<

3| Object

@ sales_analysis
@ sales_analysis
@ |- sales_analysis
@ sales_analysis
e sales_analysis
@ -

Results

Measure Group | Source Table

sales_detail
sales_detail
sales_detail
sales_detail
budget
budget

Message

fact_sales_detail
fact_sales_detail
fact_sales_detail
fact_sales_detail
fact_budget
fact_budget

Source
unit_sale_price
quantity
sales_value

tax
budget_guantity
budget_sales_value

Data Type
numeric(9,3)
numeric(8)
numeric(13,2)
numeric(9,2)
integer
numeric(13,2)

Processing (Default) dim dim_preduct in database Tutorial3 on server

DocC

Processing (Default) dim dim_ship_date in database Tutorial3 on server

DocC

Processing Cube sales_analysis, database Tutorial3, server DOC

Processing partitions (One partition only/Full process) for cube
measuregroup sales_detail in database Tutorial3 on server DOC

Processing (One partition only/Full process) partition fact_sales_detail of

Middle Pane: Measure list for sales_analysi

cube sales_analysis.

>

Results - 3x

L]

v

(Drop Target) | Development (Red_1) | Userld: dbo | Browse: DataWarehouse

%
=
"
[
-4
&
&®
=
1]

Data Warehouse

- agg_sa_customer
agg_sa_product
dim_customer
dim_date
dim_order_date
dim_product
dim_ship_date
ds_customer
ds_order_header
ds_order_line
ds_product
dss_current_day_details
dss_fact_table
dss_parameter
dss_source_system
fact_budget
fact_forecast
fact_sales_analysis
fact_sales_detail
oad_budget
oad_customer
oad_forecast
oad_order_header
oad_order_line
oad_prod_group
oad_prod_line
oad_prod_subgroup
load_product
stage_budget
stage_forecast
stage_sales_detail
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10 To apply the changes made in the QAD Data Warehouse Designer metadata to Analysis Services,
right-click on the sales_analysis OLAP Cube in the left pane and select Create (Alter) Cube.

EER:MNL T 4 Scheduler = Diagram
Develc:pment > @ x Measure list for sales_analysis (Drop
4 [ Al Ohjects Measure Name Measure Grot
4 [ Connection @ unit sale price sales_detail
[ Cubes i@ quantity sales_detail
7] DataWarehouse @ sales value cales_detail
5 Tutorial (OLTF) W tax cales_detail
[ windows @ budget quantity  budget
> 8 Load Table i budget sales value budget
» 4 Stage Table
- # Data Store
> =3 Mormalized
P i
» g Dimension Properties

> i Dimension View
> i FactTable

: Display Measure Groups
" A te
o .ggrega Display Measures
o view
4 i@ Olap Cube Display Calculations
= sales_anaiEEVE BTG
4 g Olap Dimensior Display Actions

:l.‘: odim_budd

’ Display Partitions
i odim_custe

‘¢ odim_orde Display Dimensions
. isplay Measure Group Dimensions
& odim_prod Display M Group D
9, odim_ship_ Add Measure group
2 Export
> & Procedure Add Measure
: & Host Script Add Calculation *
> ) Index Add KPI
& Retro Add Action

Add Partition

Add Dimension

Version Control b

This will open the WSL Cube executable that connects to Analysis Services to create the sales_analysis
cube structure. You will see the successful completion in the results pane.
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Results v X
@| Object Message 2

L sales_analysis  Adding actions to cube sales_analysis

e

sales_analysis  Replacing existing action sales_detail Drillthrough Action in cube
sales_analysis

(]
|

L sales_analysis  Action added to Cube sales_analysis

sales_analysis  Action added to Cube sales_analysis

I

L sales_analysis  Adding translations to cube sales_analysis

sales_analysis  Updating information for cube sales_analysis

Results Ealelyds
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11 Next, reload the OLAP Cube in Analysis Services. Do this by right-clicking on the sales_analysis cube
in the left pane and choosing Update.

Properties

Display Measure Groups
Display Measures
Display Calculations
Display KPl=

Display Actions

Display Partitions
Display Dimensions

Display Measure Group Dirnensions

Add Measure group

Add Measure

Add Calculation 2
Add KPI

Add Action

Add Partiticn

Add Dimension
Version Control r

Create (Alter) Cube

Create via Scheduler

Delete Cube Metadata
Drop Analysis Services Object
Retrofit Cube

Update

Process Cube via Scheduler

Cluery via Excel

Documentation k
Projects 2
Impact [

This will open the OLAP Cube executable to process data into the cube structure. Once the cube is
processed it can be viewed. Again, you will see the successful completion in the results pane.
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Message

sales_analysis

Processing partitions (One partition only/Full process) for cube
measuregroup sales_detail in database Tutorials on server DOC

sales_analysis

Processing (One partition only/Full process) partition fact_sales_detail of
cube sales_analysis.

sales_analysis

Processing partitions (One partition only/Full process) for cube
measuregroup budget in database Tuterials on senver DOC

@ L

sales_analysis

Processing (One partition only/Full process) partition fact_budget of
cube sales_analysis.

Results
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12 To view the cube in Excel, right-click the sales_analysis cube in the left pane and select Query cube

Via Excel.

Properties

Display Measure Groups
Display Measures
Display Calculations
Display KPls

Display Actions

Display Partitions
Display Dimensions
Display Measure Group Dimensicns
Add Measure group
Add Measure

Add Calculation

Add KPI

Add Action

Add Partition

Add Dimension

Wersion Control

Create (Alter) Cube

Create via Scheduler

Delete Cube Metadata
Drop Analysis Services Object
Retrefit Cube

Update

Process Cube via Scheduler
Query via Excel
Documentation

Projects

Impact

This will open Excel if it is installed.

Note: If Excel displays the following dialog box, click Enable:
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@ Microsoft Office has identified a potential security concern.

File Path: | c\Users\User\Documents \fact_sales_analysis.dqy

Data connections have been blocked. If you choose to enable data
connections, your computer may no longer be secure, Do not enable
this content unless you trust the source of this file.

Microsoft Excel Security Motice ?

This message may not be displayed.

Excel then opens a connection to the cube for querying in a pivot table:
H - B PIVOTTABLE TOOLS
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW ANALYZE DESIGN Sign in

E.! Active Field: > Insert Slicer D D 7 i u 5|
) EF Insert Timeline e . - I
PivotTable _ . Drill  Drill Group o ] Refresh Change Data Actions Calculations  PivotChart Recommended = Show

- Field Settings  pgwn Up - Filter Connections - Source ~ - - PivotTables -

Active Field Filter Data Tools -

Al - I v

| A B C D E F G H J K | ) )
1 PivotTable Fields v
2
3 Show fields: | (4All) - 4 -
4 To build a report, choose 4 ¥ budget -
5 | fields from the PivotTable budget quantity
6 Field List budget sales value
7 mtd budget quantity
8 mtd budget sales value
190 I E— ytd budget quantity
- E ytd budget sales value
2] 4 X sales detail e
13
14 Drag fields between areas below:
15
16 T FILTERS Il COLUMMNS
17
18
19 _
50 = ROWS Z VALUES
21
22
23

sales_analysis ':'B' q Defer Layout Update

READY H M o -—F———+ 100

Note: the two measure groups are now displayed in the Field list.
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You are now ready to proceed to the next section - Cube Connections for Other Databases (see "5.4
Cube Connections for Other Databases" on page 172)
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5.4 Cube Connections for Other Databases

This tutorial has been completed using Microsoft SQL Server as the data warehouse database. If you wish
to use Oracle or DB2, the data warehouse connections need to be set differently as follows.

This section shows how to configure the DataWarehouse connection for either an Oracle or a DB2 data
warehouse database.

Oracle Configuration
O Select MSDAORA for the Connection Provider/Driver

O Enter the oracle "TNS Server Name" for the Data Warehouse Server, specifically the Server field in
the ODBC set up screen shown

Microsoft ODBC for Oracle Setup
Data Source Name: | SI5/&0
Description: Cancel
User Name: Help
Server: ORCL Options =
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O Enter the data warehouse "schema" for the Data Warehouse Database ID field

Here is an Oracle example:

o

Properties

Notes

Connection DataWarehouse

Connection Name

Connection Type

Database Type

QDBC Data Source Mame (DSN)

Data Warehouse Connection Indicator

Database ID
Database Link Name

Extract User D
Extract User Password
Administrator User 1D

Administrator User Password

MNew Table Default Load Type
5515 Connection String

Data Type Mapping Set

Default Transform Function 5et

OLAP Connection String
Connection Provider/Driver
Data Warehouse Server

Data Warehouse Database D

DataWarehouse
Database

(local)

ORCL

dssdemo

dssdemo

i

Database link load

(Default)
(Default)

Provider=MSDAQORA,1;User ID=dssdemo;Data Source=CRCL |...

MSDAORA
ORCL

dssdemo

<

W

OLAFP Connection String

Connection string to be used by Microsoft Analysis Services (MSAS) te connect to the data warehouse,

MOTE: A connection string is typically composed of multiple property name/value pairs that are semi-colon delimited.

Caneel

Help
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DB2 Configuration

O Select IBMDADB2 for the Connection Provider/Driver
O The Data Warehouse Server field is left empty for DB2

[0 Enter the database server alias for the Data Warehouse Database ID field, specifically the alias field
for the IBM DB2 connection in the following DB2 Configuration Assistant screen:

|'\

5 Configuration Assistant - DB2COPY1 = @] =

Configure Selected Edit View Tools Help _
W EEEEE G @

SS5ERVER - DB2
Alias = I Mame = I Targek Database 2 I Location
QAD QAD i

4| m | b

1 of 1 items displayed l‘% g%b d+ B0 ﬁ'} ﬁ: Default ... | View
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Here is an IBM DB2 example:

]

| Froperties

Motes

Connection Mame:

Connection Type:

ODBC Source:

Wiork, Directorny:
Databaze D [SID]:
D atabase Link [D:

Extract Uzer 1D:

Administrator User 10:

Default Load Type:

Data Type Mapping Set:

Transform Function Set:

Connection DataWarehouse

D ata Warehouse

D ataifarehouze

D atabase v
CLe2 v
Wil arehouse

wl Fagsword: | ===

Pasaword:

D atabase link load W
[Default) W
[Default) v

Ag a Cube Data Source

Provider Type:
Server

Database:

IBMDADEZ [OLE DB for IBM DB2)

Sales

Cancel Help
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KPI fact table

Before you start on this chapter you should have:

O Completed Tutorial 2 - Rollup fact tables, ASCII file loads, aggregates (see "Rollup Fact Tables,
ASCII File Loads, Aggregates" on page 65)

This chapter will cover the definition of a Key Performance Indicator (KPI) fact table. The fact tables built
as part of the first two tutorials are used in this process.

In This Tutorial

6.1 Purpose and ROAdMAp .. .cevnueeeiiiie i aaaaeenas 178
6.2 The KPI DIMENSION ... 179
6.3 Defining the KPI Fact Table .........ccooivvviiiiiiiinn.... 181
6.4 Creating the KPI Fact Table and Procedure ............ 189
6.5 The KPI Parameters ........couvieiiiiiiiiiiieieieans 191
6.6 Defining a KPl ..o 193
6.7 Defining the Activity KPI ... ... 198
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6.1 Purpose and Roadmap

Purpose

KPI fact tables are designed to assist in the answering of difficult business questions. The star schema
design does not support an easy means of answering questions that wish to compare current month values
with the same period last year, or current month with year to date values. In many cases it is possible to
build such measures into monthly rollup fact tables, but in some instances even that design does not
provide an adequate solution. KPI fact tables are a very specific type of fact table and are narrowly
focused to handle these complex comparative queries.

In this tutorial you will learn how to:
(i) set-up a KPI dimension
(ii) create a KPI fact table
(iii) define individual KPIs

This tutorial relies upon the tables created in the previous tutorials.

Tutorial Environment

This tutorial has been completed using IBM DB2. All of the features illustrated in this tutorial are available
in SQL Server, Oracle and DB2 (unless otherwise stated). Any differences in usage of QAD Data Warehouse
Designer between these databases are highlighted.

Tutorial Roadmap

Step in Tutorial Section

Create a dimension to support the KPI fact The KPI dimension

table

Define the columns of the KPI fact table Defining the KPI fact table

including the measures and the specific
dimensions required.

Create the KPI fact table and build a Creating the KPI fact table
procedure used to update the fact table.

Create and initialize the parameters used to | The KPI parameters
establish the update window for the fact

table.
Define a simple KPI Defining a KPI
Define a KPI that does year to date Defining the Activity KPI

calculations for each month.

The tutorial starts with 'The KPI Dimension (see "6.2 The KPI Dimension" on page 179)".
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6.2 The KPI Dimension

The KPI dimension essentially provides a record of each KPI or statistic we are tracking. There should be
one row in this table for each such element. The KPI fact table requires that this dimension contain at the
least an artificial dimension key and a business key. We will refer to the business key as the KPI Identifier.

The KPI dimension can be created from the KPI table distributed with the other tutorial tables:

1 Double-click on the Load Table object group in the left pane to create a drop target in the middle

pane.

2 Browse to the tutorial tables and drag the table kpi into the middle pane. Accept the default name of
load_kpi and click ADD.

3 Click OK on the Properties screen.

4 Create and Load

the table.

5 Double-click on the Dimension object group in the left pane to create a dimension drop target in the

middle pane.

6 Browse to the data warehouse and drag the newly created load_kpi table into the middle pane.
Accept the default name of dim_kpi and proceed to create and populate a Normal dimension as per
the examples in the first tutorial. The business key is kpi_identifier.

7 Right-click on dim_kpi and select Execute Update Procedure.

Your screen should look something like this:

! File Edit View Browse
P00 ] ox
& Scheduler

Development > ax
4 [ All Objects ~
> |71 Connection
4 8 Load Table
@ load_budget
@8 load_customer
8 load_forecast
@8 load_kpi
@ load_order_head:
@8 load_order_line
@8 load_prod_agroup
@ load_prod_line
{8 load_prod_subare
8 load_product
Stage Table
Data Store
= Mormalized

an il e
K

Dimension
%8 dim_customer
8 dim_date
28 dim_kpi
8 dim_product
%8 dss_fact_table
%8 dss_source_syste
> i Dimension View
> 4% FactTable
> J Aggregate
o view
> gl Olap Cube
> i@ Olap Dimension
& Export
» 2 Procedure
» &l Host Script

Backup

Jobs  Doc

= Diagram

dim_kpi Columns
Column Name

6 dim_kpi_key

% kpi_identifier
.;{; kpi_name

.;{; dss_update_time

<

3| Object

&3 [+ load_kpi
il (2 dim_kpi
il =] dim_kpi
@ L dimkpi

Results JEallyi

Reports  Validate

| 43 Web Links ~ 9| & |3ﬂ| GScheduIer|c(‘?'v|:,3v = P9 Amport M F g = {4 Reports - | &

Tools Window Help

14 DataWarehouse

Display Name Data Type Source Table Source Column
dim kpi key integer ident... dim_kpi_key

kpi identifier varchar(12) load_kpi kpi_identifier
kpi name varchar(236) load_kpi kpi_name

dss updatetime  datetime dss_update_time

Message

Load Complete

Create of Dimension dbo.dim_kpi completed successfully.
Procedure Completed

1 dim_kpi updated. 0 new records. 2 records updated.

>

Results > qx

Ll
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Ts- agg_sa_customer

=T agg_sa_product
dim_customer

=T dim_date

T dim_order_date

F dim_product

T dim_ship_date

=T ds_customer

=T ds_order_header

= ds_order_line

=T ds_product

== dss_current_day_details
=T dss_fact_table

=T dss_parameter

=T dss_source_system

T fact_budget

=T fact_forecast

=T fact_sales_analysis

T fact_sales_detail

=T load_budget
oad_customer
oad_forecast

oad _kpi
oad_order_header
oad_order_line
o
o
o

ad_prod_group
ad_prod_line
ad_prod_subgroup
oad_product

=T stage_budget

=T stage_forecast

=T stage_sales_detail
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You are now ready to proceed to the next section - Defining the KPI Fact Table (see "6.3 Defining the
KPI Fact Table" on page 181).
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6.3 Defining the KPI Fact Table

A KPI fact table is normally created manually. We will, however, use the drag and drop functionality to
acquire the dimension key settings. Proceed as follows:

1 Double-click on the Fact Table object group in the left pane. This will display a list of fact tables in
the middle pane and create a fact table drop target.

2 Browse to the data warehouse and double-click on dim_date to expand the tree and display the
columns.

3 Drag the column dim_date_key from the right (browse) pane into the middle pane. The Add a New
Metadata Object dialog will appear defaulting to a fact table called fact_date. Change the object
type to Kpi fact table and the table name to fact_kpi and click ADD.

Add a New Metadata Object

Define the Type and Mame of the Mew Object.

Specific information for each object tupe iz defined in subzequent screens.

Object Type: | KpiFact Table h

Object Mame:  |fact_kpi

ADD Cancel

4 Click OK on the Properties screen.
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5 Right-click on dim_date_key in the middle pane and select the Properties of this column. For the KPI

182

Column Type select Date dimension key and enter O for the Default Value. Click OK.

&

| Froperties

Transformation

This identifies this column as the date dimension column to be used during the definition of the

individual KPlIs.

Drag the column dim_kpi_key from the dim_kpi table in the right pane into the column list in the

middle pane.

Right-click on the column dim_kpi_key in the middle pane and select the Properties of this column.
For the KPI Column Type select Kpi dimension key and enter 0 for the Default Value. Click OK.

5| 41

4

Table Name

Column Name
Business Display Name
Column Description

Column Order
Data Type

MNull Values Allowed
Default Value

Format

MNumeric

Additive

Attribute

End User Layer Display
Business Key

Key Type (0,A,B,C,..)
KPI Column Type

Source Table
Source Column
Transformation

Join

Kpi Fact Table Column fact_kpi.dim_date_key

fact_kpi
dim_date_key
dim time key

Update -»

Generated key for the date dimension. Nominal format is YYYYMMDD, but DD equal to 0 and greater

than 31 permited for special date handling.

10
integer
False

0

#3850

True

True

False

False

False

B

Date dimension key

dim_date
dim_date_key

True

0K

Cancel

Help
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%

| Froperties

Transformation

4

2| 8

Table Name

Column Name
Business Display Name
Column Description

Column Order
Data Type

MNull Values Allowed
Default Value

Format

MNumeric

Additive

Attribute

End User Layer Display
Business Key

Key Type (0LAB,C.)
KPI Column Type

Source Table
Source Column
Transformation

Join

Kpi Fact Table Column fact_kpi.dim_kpi_key

fact_kpi
dirn_kpi_key
dirm kpi key
kpi_identifier

20
integer
False

0

##20

True

False

False

False

False

B

Kpi dimension key

dim_kpi
dirn_kpi_key

True

Ok Cancel Help

8 Drag the column dim_customer_key from the dim_customer table in the right pane into the column
list in the middle pane.

9 Right-click on the column dim_customer_key in the middle pane and select the Properties of this
column. For the KPI Column Type select Dimension key and enter O for the Default Value. Click OK.
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Pl | H i <- Update | | Update -+
Tranzformation 4 General
Table Mame fact_kpi
Column Mame dirm_customer_key
Business Display Name dim customer key
Column Description Generated artificial key |E|
4 Physical Definition
Column Order 30
Data Type integer
Null Values Allowed False [v]
Default Value 0
4 Meta Definition
Format EX-22]
Mumeric True E
Additive False ]
Attribute False ]
End User Layer Display False v]
Business Key False E
Key Type (0.AB,C..) 2
KPI Column Type Dimension key |Z|
4 Source Details
Source Table dim_customer E
Source Column dirm_customer_key z

Transformation

[<]

Join True

QK || Cancel || Help
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At this point we have defined the new KPI fact table and have added three columns to it, namely
dim_date_key, dim_kpi_key and dim_customer_key. For the purposes of this tutorial these will be the
only dimensions we will utilize.

We will now define the measures of the KPI fact table. KPI fact tables contain four types of measure.

These measure types are:

O
O
a
a

month to date
year to date

same month last year
previous year to date.

These measures will have different meanings depending on the KPI being evaluated. They are by
necessity, therefore very generic. Typically just a count and a dollar value. Note, that all measures must
allow nulls. Although the resultant record will not contain nulls, the KPI update procedure makes multiple
passes in order to update the fact table and needs the ability to insert nulls during the process. Proceed
as follows to create quantity and sales measures for each of the types defined above.

1

Click on the fact_kpi table name to refresh the column display in the middle pane. These columns are

listed.

fact_kpi Columns

Caolumn Mame

X dim_date_key

S dim_kpi_key

X dirm_customer_key

. ¥% Data Stor

== Mormalize

> 3K Dimensior

> ;-é Dimension

4 34 FactTable

@ fact_

@ fact_

A& fact |

@ fact_

@ fact_

> 4 Aggregat
j:f View

Display Mame
dim time key
dim kpi key

dim custormer ...

Properties
Storage

Display Celumns
Display Indexes
Display KPI's
Display Data
Add Column

Add Index
Add KPI

Data Type
integer
integer

integer

Source Table
dirm_date
dirm_kpi

dim_customer

Right-click on fact_kpi in the left pane and select Add Column.

Enter mtd_quantity for the column and business names. Enter integer for the Data Type. Select
Month to date measure for the KPI Column Type and set a Default Value of 0. Set the Null Values
Allowed to True. Enter mtd_quantity for the Source Column and click OK.
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| Froperties

Transformation

(2] 4

| <- Update || Update: -» |

4 General
Table Mame
Colurnn Name
Business Display Name
Colurn Description

Physical Definition
Column Order

Data Type

MNull Values Allowed
Default Value

4 Meta Definition
Format

Numeric

Additive

Attribute

End User Layer Display
Business Key

Key Type (0AEB,C,.)
KPI Column Type
Source Details
Source Table

Source Column
Transformation

Join

fact_kpi
mtd_quantity
mtd_quantity

40
integer
True

0

False
False
False
True
False

Month to date measure

(Empty)
mtd_quantity

False

[<]

[<[<T<T<]<]

[<]

[<]<]

[<]
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4 Repeat steps (2) and (3) using the column name mtd_sales with a Data Type of number(13,2) for

Oracle, or numeric(13,2) for SQL Server and DB2.

e
| Froperties | E%*

Transformation 5

Table Name

Column Name
Business Display Name
Column Description

Column Order
Data Type

MNull Values Allowed
Default Value

Format

MNumeric

Additive

Attribute

End User Layer Display
Business Key

Key Type (0,A,B,C..)
KPI Column Type

Source Table
Source Column
Transformation

Join

Kpi Fact Table Column fact_kpi.mtd_sales

<- Update

fact_kpi
mitd_sales
mitd_sales

40
numeric(13,2)
True

0

False
False
False
True

False
Menth to date measure

(Empty)

mitd_sales

False

Update ->

Help

L€ €f|<|<

5 Right-click on the mtd_quantity column in the middle pane and select Copy Column.

fact_kpi Columns

Column Mame

3 dim_custo

Properties
Add Column
Copy Column
Delete Column

Respace Order Mumber

Impact

A4 [

Display Mame
3 dim_date_key dirn time key
3 dim_kpi_key dimn kpi key
mer_key dim customer ...

Change the properties of the copied column to be ytd_quantity and the column type to Year to date

measure.

6 Repeat step 5 for mtd_sales to create ytd_sales.
7 Repeat steps 5 and 6 to create prev_month_quantity and prev_month_sales using a column type of

Last year same month measure
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8 Repeat steps 5 and 6 to create prev_ytd _quantity and prev_ytd_sales using a column type of Prev
year to date measure.

The resultant set of columns should be named as follows with the column type as shown (SQL Server).

Note: Oracle should have number(13,2) instead of numeric(13,2).

fact_kpi Columns

& prev_month_guantity
& prev_month_sales
L prev_ytd_quantity

& prev_ytd_sales

£

prev_menth_guantity
prev_month_sales

prev_ytd_guantity
prev_ytd_sales

integer
numeric(13,2)
integer
numeric(13,2)

Column Mame Display Mame Data Type Source Table Source Column

Fe o dim_date_key dim time key integer dim_date dim_date_key

& dim_kpi_key dirn kpi key integer dirm_kpi dirn_kpi_key

e o dirn_customer_key dim customer key integer dim_customer  dim_custorner_key
& mitd_quantity mtd_guantity integer mtd_gquantity

3 mitd_sales mtd_sales numeric(13,2) mtd_sales

& ytd_quantity ytd_quantity integer ytd_quantity

e ytd_sales ytd_sales numeric(13,2) ytd_sales

prev_month_guantity
prev_month_sales

prev_ytd_guantity
prev_ytd_sales

>

Note: The column order is important. For example if we have mtd quantity and sales in that order then
the prev month, prev ytd and ytd figures also need quantity first followed by sales. If this order is not
adhered to then the generated procedure will load the wrong values into the wrong columns.

The KPI fact table has now been defined and can be created.

You are now ready to proceed to the next section - 'Creating the KPI Fact Table and Procedure (see "6.4

Creating the KPI Fact Table and Procedure" on page 189)".
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6.4 Creating the KPI Fact Table and Procedure

Once defined the KPI fact table can be created and the update procedure built.

1 To create the KPI fact table, right-click on fact_kpi and select Create / ReCreate.
2 Alter the Properties of the table and select (Build Procedure...) from the Update procedure drop list.
Click OK.

3 Adialog box will prompt for a period start parameter. This parameter along with the subsequent
period end parameter define what period(s) will be processed when the KPI fact table is updated.
These parameters must be defined, so accept the default FACT_KPI_START and FACT_KPI_END
parameter names. See The KPI Parameters (see "6.5 The KPI Parameters" on page 191) for a
description of these parameters.

4 A date dimension and month rollup column are prompted for. Select dim_date and cal_month and
click OK.

Define Rollup date dimension and column

|dentify the date dimenszion that will be uzed as the basis for the rollup.
Then zelect the column that this fact table rolls up to [e.g. Cal_kMonth]

Date Dimenzion Rollup Calurin

dirn_date W zal_rmanth W

5 Select cal_year for the rollup year column and click OK.

Define Rollup date dimension and column

Select the column wuzed to roll up the year [e.g. Cal_Year]

Date Dimengion Rollup year

dim_date W
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and then calendar_date for a date column and click OK.

Select the column that provides a dap date [e.g. Calendar_date]

Date Dimension Drate column

Define Rollup date dimension and column

dim_date W | calendar_date

Cancel

6 Enter the KPI dimension and identifier as dim_kpi and kpi_identifier and click OK.

Select the KPI dimension and identifier

Select the EPI dimenzion, and the column that provides
the identifier for the K.PI

K.Pl Dimenzion

E.Pl |dentifier

dirn_kpi W

7 The procedure will now be built and compiled.

You are now ready to proceed to the next section - The KPI Parameters (see "6.5 The KPI Parameters"”

on page 191).
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6.5 The KPI Parameters

During the procedure creation phase of the KPI fact table we are prompted for parameters used to define
the period start and period end. These parameters are read by the update procedure whenever a KPI is
updated, and are used to ascertain what time periods are being processed.

If the parameters do not exist then the default of the current and previous months is used. It would
however be normal practice to create and maintain these parameters. A procedure called 'daily_date_roll'
is shipped with the metadata. This procedure updates a number of parameters to reflect the current date.
It is designed to be run every night. Normally we would alter this procedure and include the setting of our
KPI period parameters to perhaps the current and previous months.

For this tutorial we will create these parameters and set dates to cover the full range of tutorial data.

1 Select the Tools / Parameters menu option. This displays the current parameters in the middle pane.
2 Right-click in the middle pane and select Add Parameter.

Pararneter

Parameter listing

Add Parameter...
Copy Parameter...

Maodify Parameter...
Used by ...

Delete Parameter...

3 Enter the values from the following table for the period start parameter and then repeat step 2 and
enter the values for the period end parameter.

Parameter

Value

Comments

FACT_KPI_START 200006

Period start value. We have chosen cal_month
as the rollup column. This column has a format
of YYYYMM so we enter 200006 for June/2000

FACT_KPI_END 200204

Period end value. April/2002 for tutorial
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Sample parameter:

Parameter Maintenance “

Parameter: FACT_KPI_START

Walue: 200006

Cremmes |Feriu:u:| start value, We have chozen cal_month az the rollup column. This column haz a format of YYrhab 2o we en

Cancel

Once the parameters have been created we can define the KPI.

You are now ready to proceed to the next section - Defining a KPI (see "6.6 Defining a KPI" on page 193).
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6.6 Defining a KPI

We will now define two KPIs. The dimension we have created dim_kpi has two KPIs. These are firstly an
Activity KPI, which shows the number of active customers and the value of sales during a month. Secondly
a Sales KPI, which shows the number of sales and the value of the sales by customer by month. The
process for creating the two KPlIs is similar, but there is a difference in complexity. In the Sales KPI we can
simply add up all the monthly sales counts and values to achieve year to date values. However, we cannot
add the number of active customers in each month to acquire the year to date activity count, as a
customer may have been active in more than one month, but we only want to recognize that customer
once.

We will do the simpler Sales KPI first followed by the Activity KPI.

Sales KPI
1 Right-click on fact_kpi in the left pane and select Add KPI.
. Data Store _ =
— ! Properties
== Mormalizec
. 3L Dimension Storage

. % Dimension

Display Celumns
4 3 FactTable

Display Indexes

@ fact_t

& fact_f Display KPI's

A fact k Display Data

@ fact g

% fact_s Add Column
B Aggregate Add Index
H View Add KPI
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2 Populate the dialog box as per the following example. The Kpi Identifier must match the value in the
KPI dimension. In this case it must be Sales. The Kpi Name and Description are not matched to the
dimension, and can be used here for internal definition of the KPIl. The Active checkbox should be set,
so that this particular KPI will be processed when we update the KPI fact table. For the 'Month to date
update columns' we select the mtd_quantity, mtd_sales, and dim_customer_key. The 'Year to date
update columns' are left blank to allow the update procedure to automatically handle these values.
Click OK to add the KPI.

® Kpi Fact Table fact_kpi
| Properties

WMTD Statement FPI 1dentifier: Sales

WTD Statement
KFI Mame: Customer zales [guantity and walue)

Procedural Block
Active:
D escription: Provides a count and dollar walue of sales in a particular onth. The customer dimenzion is used

to allow analpsis by customer if required,

Maonth to Date mbd_quantity,mtd_zales,dim_customer_key
Update Columns:

Select Columnnz

ear to Date
Update Columns:

Select vTD Colz

K Cancel Help

3 Right-click on fact_kpi in the left pane and select Display Kpi's to display our newly defined KPI.

KPI Mame Active Method Description
3 5ales Customer sales (... Enabled Statement Provides a count an
1] 1 b
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There are three additional tabs on the dialog box as shown in the screen shot in point 2. These tabs allow
the definition of a month to date statement, a year to date statement and a procedural block. In this
example we will be defining a month to date statement. A procedural block can be used when the KPI is
too complex to be performed as a single SQL statement and procedural language is required.

We will now proceed to create the SQL statement required to perform the month to date update.

Right-click on the Sales KPI in the middle pane and select Modify Kpi, then click on the Mtd
Statement tab. You will note that there are two comment lines at the top of the edit window. These
comments show the order in which information is to be added, and hence the order in which the Mtd

1

select statement must return its information.

Enter the statement as shown below. Note, that no trailing semi-colon is required. When done click

OK to complete the definition of the KPI.

-- Insert into fact_kpi(

-- mtd_quantity,mtd_sales,dim_customer_key)

Select sum(quantity),sum(sales_value),dim_customer_key
From fact_sales_analysis

Where dim_ship_date_key >= $KPI_START_YYYYMMDD$
And dim_ship_date_key <= $KPI_END_YYYYMMDD$

group by dim_customer_key

pe's Kpi Fact Table fact_kpi.Customer sales (quantity and value)
Properties The variables $£PI_START v yMMDD$, $KPI_END_rMMDDSE. and $KPI_ MM $ can
be uzed in the Where clause to isolate the data for the month being updated.
| MTD Statement
- Insert inta fact_kpi]
TD Statement - mtd_quantity,mtd_zales, dim_customer_key)
Pracedural Elock Select sum(gquantity], sumlzales_value).dim_customer_key

From fact_sales_analysis

YWwhere din_ship_date_key »= $KPI_START_ v rMMDD$
And dim_ship_date_key <= $KPI_EMD MDD
group by dim_customer_key

For DB2, enter the statement as shown below.

-- Insert into fact_kpi(

Cancel Help
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-- mtd_quantity,mtd_sales,dim_customer_key)

Select sum(quantity),sum(sales_value),dim_customer_key
From [TABLEOWNER].[fact_sales_analysis]

Where dim_ship_date_key >= $KPI_START_YYYYMMDD$
And dim_ship_date_key <= $KPI_END_YYYYMMDD$

group by dim_customer_key

e s Kpi Fact Table fact_kpi.Customer sales (quantity and value)
Properties The variables $EPI_START ™ MMDD S, $KPI_END ™ YMMMOD S, and $KPI_™YMME can
be uzed in the Where clause to isolate the data for the month being updated.
‘ MTD Statement
- Inzert into fact_kpil
YTD Statement - mbd_guantity,mbd_gales.dim_customer_key]
Pracedural Block Select sum(guantity], sumfzales_value].dirm_customer_keyp

From [TABLECWMNER] [fact_sales_analysis)

wihere dim_ship_date_key »= $KPI_START_vMMDD$
And dim_ship_date key <= $KPI_EMD_vy MDD
aroup by dim_customer_key

Cancel Help

3 The KPI has now been defined and we can update the KPI fact table in the normal manner, or by
selecting Update (run) when positioned over the KPI in the middle pane. This will execute the KPI
table update procedure in foreground. If all goes well the procedure will report the processing of 23
months, and will add a number of records.

Results QX
‘Q| Object Meszage o
@ o fact_kpi Create of Kpi Fact Table dbko.fact_kpi completed successfully,
@ [+] fact_kpi Procedure update_fact_kpi rebuilt and recompiled.
i@ o fact_kpi Procedure Completed
1 fact_kpi updated. { 23 kpis, 23 meonths ) 92 new records. 0 records
deleted.
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4  We would normally examine the fact table through an end user tool, but the following SQL statement
can be used to see the results. The screen shot below shows the normal output from this select
statement.

SOL Editor

select sumimtd_quantity) mtd_g
ssum(prev_month_guantity) pmtd_q
(Sum({ytd_quantity) ytd_g
ssumiprev_ytd_guantity) pytd_g
csum(mtd_sales) mtd_s
ssumiprev_month_sales) pmtd_s
ssum(ytd_sales) ytd_s
ssum(prev_ytd_sales) pytd_s

from QAD. fact_kpi fact_kpi

» QAD.dim_kpi dim_kpi

where fact_kpi.dim_date_key = 20020401
and fact_kpi.dim_kpi_key = dim_kpi.dim_kpi_key
and dim_kpi.kpi_identifier = 'Sales’

r

You are now ready to proceed to the next section - 'Defining the Activity KPI (see "6.7 Defining the
Activity KPI" on page 198)'
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6.7 Defining the Activity KPI

The Activity KPI is similar to the Sales KPI, except that it will require the definition of a year to date
statement. We will create the KPI by copying the first KPI to show the use of this copy capability.

Activity KPI

Right-click on the Sales KPI and select Insert Copy.

Right-click on the second (copy of ) Sales KPI and select Properties.

Change the Kpi Identifier to Activity, and the name and definition as per the example screen below.
Click the Select Columns button and remove the dim_customer_key entry.

Click the Select YTD Cols button and add ytd_quantity and ytd_sales.

g b~ WODN PR

The completed Properties screen should look as follows:

Fe 'y Kpi Fact Table fact_kpi.Customer sales (quantity and value)

‘ Properties

MTD Statement KPI Identifier: Achivity

w'TD Staternent
KPI Marne: Customer activity [counts and value)
Procedural Block

Active:

Description: Provides a count of active customers in a particular maonth, together with total zales.

Month to Date mtd_quantity,mtd_zales
Update Columns:

Select Coluning

rear to Date i
yhd_quantitpptd_sales
Update Columns:

Select vTD Coly

Ok Cancel Help

Once the dialog above is completed click OK to modify the KPI.
We will now proceed to modify the SQL statement required to perform the month to date update.

1 Right-click on the Activity KPI and select Modify Kpi, then click on the Mtd Statement tab.

2 Replace the statement with the statement as shown below. Note, that no trailing semi-colon is
required.

For SQL Server enter the statement as:
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-- Insert into fact_kpi(

-- mtd_quantity,mtd_sales)

Select count (distinct dim_customer_key), coalesce(sum(sales_value),0)
From fact_sales_analysis

Where dim_ship_date_key >= $KPI_START_YYYYMMDD$

And dim_ship_date_key <= $KPI_END_YYYYMMDD$

pe's Kpi Fact Table fact_kpi.Customer activity (counts and value)
Properties The wariables $KPI_START " wMMDDE, $EPI_END_v vy MMDDE, and $EPI_ vy ME can
‘ MTD Stat : be used in the Where clause to isolate the data for the month being updated.
atemnen

- Ingert into fact_kpi[
1D Statement -- mtd_quantity,mbd_sales]
Select count [distinet dim_customer_key], coalescefsum(sales_value],0]
From fact_sales_analysis
Where dim_ship_date_key == $KPI_START_vrvwMMDD$
And dim_ship_date_key <= $KPI_END_YYvMMDD$

Procedural Black,

Cancel Help

For DB2 enter the statement as:

-- Insert into fact_kpi(

-- mtd_quantity,mtd_sales)

Select count (distinct dim_customer_key), coalesce(sum(sales_value),0)
From [TABLEOWNER].[fact_sales_analysis]
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Where dim_ship_date_key >= $KPI_START_YYYYMMDD$
And dim_ship_date_key <= $KPI_END_YYYYMMDD$

o

Properties

MTD Statement

WTD Statement

Procedural Block

Kpi Fact Table fact_kpi.Customer activity (counts and value)

The variables $EPI_START ™ MMDD$, $KP_END ™ YMMMODE, and $KP1_™ Y MME can
be used in the ‘Where clause to izolate the data for the month being updated.

- Inzert inta fact_kpil

- mtd_quartity mtd_sales]

Select count [distinct din_customer_key]. coalesce(sumfzales_value).0)
From [TABLECWMER] [fact_sales_analysis)

‘wihere dim_ship_date_key »= $KPI_START_YYMMDD$

And dim_ship_date key <= $KPI_EMD_vy MDD

Cancel Help

We now need to define the year to date statement, to ensure we do not count the same customer twice.

Proceed as follows:

1 Click on the Ytd Statement tab.

2 Insert the statement as shown below. Note, that no trailing semi-colon is required. When done click
OK to complete the definition of the KPI.

For SQL Server enter the statement as:

-- Insert into fact_kpi(

-- ytd_quantity,ytd_sales)

Select count (distinct dim_customer_key), coalesce(sum(sales_value),0)
From fact_sales_analysis

Where dim_ship_date_key >= $KPI_START_YYYYMMDD$
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And dim_ship_date_key <= $KPI_END_YYYYMMDD$

ﬁ Kpi Fact Table fact_kpi.Customer activity (counts and value)
Properties The variables $KPI_YEAR_START v YMMDD$, $KPI_END_vYvYMMDD$, and
MTD & FEPI_v'$ can be uzed in the Where clause to izolate the data for the pear being updated.
tatement MOTE: If thiz statement iz populated it will generate the YEAR TO DATE statement
‘ ¥TD Statement - Inzert into fact_kpil
- wkd_quantity ytd_sales)
Procedural Block Select count [distinct dim_customer_key), coalesce(sum(zales_value]0]

From fact_sales_analysiz
Where dim_ship_date_key »= $KPI_START MDD
ind dim_ship_date_kep <= $KPI_END_rvvvyMMDDH

Cancel Help

For DB2 enter the statement as:

-- Insert into fact_kpi(

-- ytd_quantity,ytd_sales)

Select count (distinct dim_customer_key), coalesce(sum(sales_value),0)
From [TABLEOWNER].[fact_sales_analysis]
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Where dim_ship_date_key >= $KPI_START_YYYYMMDD$
And dim_ship_date_key <= $KPI_END_YYYYMMDD$

%

Properties

MTD Statement

‘ WD Statement

Kpi Fact Table fact_kpi.Customer activity (counts and value)

The wariables $EPI_vEAR_START v wMMDOE, $LPI_END_ vy MMOD$, and
FEPI_Y'$ can be uzed in the Where clauze to izolate the data for the pear being updated.
MOTE: If thiz statement iz populated it will generate the YEAR TO DATE statement

Procedural Block

- Inzert into fact_kpil

- wkd_quantity ytd_sales)

Select count [distinct dim_customer_key)], coalesce(sum(zales_valuz].0]
From [TABLEO'WHNER] [fact_zales_analyzis]

YWhere dim_ship_date_key »= $KPI_START ¥ vMMDD§

And dirm_ship_date_key <= $KPI_END_vvvMMDDE

The KPI has now been defined and can be updated as per the Sales KPIl. An end user tool is required to

adequately examine the results.
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